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of SM 30 C Steel on Corrosion Fatigue Strength

Kyou-Dong Shin* - Paik-Sun Chang* - Woong-Jib Kim**

Key Words : Corroded Period(¥21717}), Corrosion Condition(2]Z71), Surface Roughness
(£7.984), Corrosion Fatigue Strength(F413] 27} %), Initial Fatigue Crack
(Z71¥ 2 24), Interference Phenomenon of the Crack(zZ#l2] 71413 2h

Abstract

The corrosion fatigue test was conducted in air to investigate the corrosion fatigue
strength of SM 30 C steel by which was corroded in the under sea and the sea surface in
the conditions of 3.0% NaCl salt solution. The fatigue tests were carried out on a rotary
bending testing machine of cantilever type. The corrosion effect of the sea surface
condition was severed more than that of the under sea condition which was due to the
periodic contact of air thus accelerated the corrosion. The difference of the fatigue strength
between sea surface and under sea conditions decreased with increase of stress level and
corroded period. In the case of the solid shaft and thickness 2mm of hollow shaft, the
difference of corrosion fatigue strength decreased as stress level and corrosion periodic
increasing. On the contrary in the case of thickness 1mm of hollow shaft, the difference of
it increased as stress level, corrosion periodic increasing and also the condition of corrosion
changed. The main factors affecting the degradation of fatigue strength due to corrosion
were the reduction of sectional area and the increase of surface roughness. The
interference phenomenon increased with stress level got higher.
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Table 1. Chemical composition of the specimen

(Wt.%)
C Si Mn P S
0.310 0.230 0.702 0.061 0.067

Fig. 1 Microstructure of specimen

(black ; pearlite, white ; ferrite)
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(a) solid shaft specimen

loading position
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(b) hollow shaft specimen(t;1)

loading position

(c) hollow shaft specimen(t;2)

Fig. 2 Geometry of testing specimens
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Table 2. Mechanical properties of the specimen

hardness (Hv),
5 Kg.f

197.5

tensile strength

elongation (%)
(MPa)

626 22.67

thermostat AC 100V
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Fig. 3 Circulating system of 3% NaCl solution

for corrosion fatigue testing specimens
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Table 3. Fatigue limit(MPa) of specimens uncorroded

‘ solid shaft |hollow shaft(t:2)|hollow shaft(t:1)

309.5 278.2 229.6

Table 4= Fig. 6, 7, 89|48 #A 2T E v}epd
AR FA 1 mme F5% AHHE 10047 2

&}

AR E A9 A2g=st vdehdal gt
Aedee FASF A vsl T35 A9A
3 =% 12
F-4717ke]

AR A AR v LA A | A2
Txo} Fastgich

Table 4. Fatigue limit(MPa) of specimens
corroded with 3% NaCl solution

- 4days 20days | 100days
S 264.6 2117 1655
under sea | H(t:2)| 2411 1999 152.9
Ht1) | 2146 1499 1254
l S 2342 1833 153.8
sea surface | H(t:2) | 2264 176.4 140.1
H(t1): 1784 1333 -

Sisolid shaft H;hollow shaft

Table 5. Ratio of fracture number of cycles for
3% NaCl solution and air condition
(Nsea / Nair)

4days | 20days {100days
1S 0.84 0.78 0.67
Np1.0x10°
H(t:2)| 088 0.82 0.70
cycles
under H(t:1)| 09 0.82 0.56
sea 1S 0.80 0.69 0.60
Np1.0x 10°
H(t:2)| 090 0.79 0.69
cycles
H:1)| 096 0.70 0.54
s 0.82 0.76 0.67
| Ng1.0x10°
: H(t:2)! 087 | 081 0.67
‘ cycles f
| sea Ht:D| 090 | 072 0.42
{surface| S | 074 | 065 | 056
| Ne10X 10°
| H(t:2)| 0.84 0.73 061
i cycles
| j HeD! 082 | 064 © 049

S;solid shaft H;hollow shaft
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Fig. 10 Fractography of solid shaft specimens corroded with 3% NaCl solution during 4 days

(a) ; Macroscopic fatigue fracture surface

(b) ; Microscopic fatigue fracture surface of region A
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Fig. 11 Fractography of solid shaft specimens corroded with 3% NaCi solution during
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Ing. 12 Fractography of hollow shaft specimen of 2mm thickness corroded with 3% NaCl solution during

100 days

(a) ; Macroscopic fatigue fracture surface

(b) ; Microscopic fatigue fracture surface
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Fig. 13 Fractography of hollow shaft specimen of 1mm thickness corroded with 3% NaCl solution during
100 days
(a) ; Macroscopic fatigue fracture surface
(b) ; Microscopic fatigue fracture surface of region A
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