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A Study for the Improvement on a Fatigue Life for Cr-Si Alloyed Valve Springs

Chulrok Lim*, Taeho Kim, Sangeon Park, Kijeon Kim (Daewonkangup Co. Ltd.),
Taehoon Chung(Joongbu Univ.)

ABSTRACT

Valve springs with high fatigue strength corresponding to the incresement of

working

stresses, are required for the higher generating power and the better fuel economy of

automobile engines. For this purpose,

high strength oil tempered wires are being used. By a

method of the high strength for the valve spring, modification of manufacturing processes is
being applied. In this case, the cause and effect for the improvement of the fatigue strength has
not yet been explained obviously. Therefore, in this report, comparison of fatigue life between
valve springs of conventional processes with oil tempered wires and new manufacturing
processes was made. As a result of the fatigue test, the fatigue life of the latter was attained
maximum 7 times than that of the former. It was cleared that the improvement of the fatigue
life was caused by difference of compressive residual stresses at depth of 0.2mm below the

inner side surface of both valve springs.
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Table 1. Chemical compositions of Si-Cr
alloyed wire {(mass %)
Materials{ C Si Mn P S Cr
SWOSC-v 10.5611.3210.7210.017/0.01|0.73
2.2 A9 =34
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Table 2. Test pieces and test conditions

4.32x 3.45mm
© 25.65mm

Diameter of wire :
Mean diameter of coil
Free height : 46.9mm
Number of active turns :

Pimensions of

test pieces
P 4.2,

Number of total turns @ 6.2

850 Cx 10min heating
- 320Cx 1.5min in salt
~ Air cooling

Marquenching

Tempering | 350, 4007C, 450C x 30min
Shot peening| Shot size : g 0.6mm cut wire
conditions | Arc height @ 0.35mmA

Speed of test : 1800rpm
Cycles of test :

S50million cycles
Temperature of test : 100TC
Stress conditions of test
602.7 £+ 511.5 MPa

Testing machine :

Coil fatigue test machine of

Conditions of
fatigue test

cam type (TOKAI Company)
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Fig. 1 Variation of hardness by temperature
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Table 3. Variations of free height after creep
test (Stress condition:1084MPa, Test time: 65h
Test temperature: 100°C, )

Free Free Variat ions
ariatio
Conditions | height | height ¢
o
of before after
tempering | creep creep free
height
test test
1 f
Samples of |, x 35min
convent ional
) (Stress
process with| relief 46 .90mm | 44.3%mm | 2.51lmm
elie
oil tempered i
; annealing)
wire
Samples of |350Cx 30min| 46.91mm | 44 .64mm | 2.27mm
modified -
anufacturin4001:x 30mini 46.90mm | 44.49mm | 2.41lmm
rlg process [450Cx 30min| 46.92mm | 44.43mm | 2.48mm

Table 4. Results of fatigue test between
samples of conventional process with oil
tempered wires and modified manufacturing
process.(Stress condition @ 602.7 + 511.5MPa,
Test temperature : 100°C)

Conditions Fazlgue life Endurance
of tempering :::T:ff magnification

Sample of

convent ion [420TCx 35min

hl process (Stress 7.4% 10°

with oil relief broken !

It empered annealing)

Wire

\J

Samples of |350T 30min| 20 10 2.7
odified
Eanufactur 400Cx 30min| 0% 107 7.6
ing broken

process  |4501x 3omin| 0% 10 6.9

broken
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Fig. 3 Fractography for samples of modified
manufacturing process after fatigue test

Fig. 4 Fractography for samples of conventional
process with oil tempered wires after fatigue

test
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Fig.5 A comparison of residual stresses between
samples of conventional process and modified
manufacturing process
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