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ABSTRACT: The paper aims to study the influence of mechanical properties and evolution law of 30CrMnSiNi2A Steel cavity.
The corrosion environment was simulated by alternating high and low temperature low air pressure test and neutral salt spray
test. By comparing the results of static tensile test and fatigue test, the influence of pre-corrosion on static tensile and fatigue
properties was further revealed. The results showed that the mechanical tensile strength of 30CrMnSiNi2A steel cavity de-
creased by 0.73%; the specified plastic elongation increased by 0.04%; and the elongation after fracture decreased by 0.95% af-
ter pre-corrosion treatment; the fatigue life data and logarithmic fatigue life data were in accordance with the normal distribu-
tion. There was no significant change. The results show that there will be a certain degree of corrosion in the cavity under the
high and low air alternation environment, but the mechanical properties of 30CrMnSiNi2A Steel will not be affected by the
small degree of corrosion.
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Fig.2 Specimen installation effect within the cavity
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Fig.3 Measurement of corrosion pit depth on specimen
surface: a) group C; b) group S
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Tab.1 Measurement of corrosion pit depth pm
1# 2# 3# 4# St 6# AVE
c4 15.362 15.326 15.264 10.254 6.559 8.227 11.832
SH 13.264 15.268 9.542 8.625 7.115 16.259 11.679
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Fig.4 Fracture microstructure static tensile specimen: a) group WC; b) group C
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*3 EFRAEER (K=1.0, A=0.06)
Tab.3 Results of fatigue test (K=1.0, R=0.06)

W 17K 3 /MPa W= W% 57 F i /cycles KB 57 75 A XF B 57 75 3% 55 Ffin/cycles

S7 145 862 5.163
S5 148 625 5.172
S4 154 268 5.188 (. 5.2390 Y. 176933
S1 165 382 5.218 PREZE . 0.2027 FrifE2E . 87650
S6 175 236 5.243 W=0.904 W=0.8186
S8 175 268 5.243 Ww,=0.818 W,=0.818
S3 185326 5.267
S1 265 498 5.424
Prax=440 WS1 114 596 5.059
WS5 114 562 5.059
WS6 125 489 5.098 WE. 5.1460 WE . 141748
WS7 145 236 5.162 FrUEE . 0.0552 bR, 75243
Ws8 147 563 5.168 W=0.9152 W=0.9021
WS4 147 850 5.169 W,=0.818 W,=0.818
WS3 152 369 5.182
WS2 186 324 5.270
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Fig.7 Comparison on fatigue fracture morphology: a) group WS; b) group S
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