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A Study on Fatigue Characteristics and Analysis for
A 182 F6a Class 4 Materials
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{Abstract)

Unlike general carbon steel, stainless steel's mechanical properties change depending
on the content of chromium and nickel. In this study, since stainless steel for
high-temperature pressure container parts is used as shafts, the fatigue strength and
fatigue limit of the materials were evaluated using a rotational bending fatigue test.
Meanwhile, fatigue analysis was conducted under the same conditions as the specimen
for structural analysis and fatigue analysis of stainless steel for high-temperature
pressure container parts. Using the fatigue analysis results, we tried to derive the life
of the material and the safety factor for each part. As a result of performing a fatigue
test by processing a specimen for the fatigue test of A182 FOA stainless steel, the
fatigue limit was 548 MPa. The ratio between the tensile strength and fatigue limit of
the material was 0.545, representing 54.5% of the tensile strength.
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Table 1. Chemical properties of A182 F6A (wt.%)

C Si Mn P S Ni Cr
0.15 | 1.00 | 1.00 | 0.04 | 0.04 | 0.50 |13.00

Table 2. Mechanical properties of A182 F6A

Item Value
Yield strength(MPa) 865
Tensile strength(MPa) 959
Strain(%) 26
Hardness(HB) 291
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Fig. 1 Schematic diagram of the experimental test(a),
fatigue test condition(b) and specimen(c)
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Fig. 2 S-N curve on A182 F6A material
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Fig. 3 The percentage of tensile strength and
fatigue life
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Fig. 4 Structural and fatigue analysis on the
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Table 3. Boundary condition and loading conditions

Item Value

Boundary condition Fixed support

Force(N) 42

Table 4. Fatigue solutions results

Item Value

Deformation(mm) 0.87

Stress(MPa) 647

Life(cycle) 71817

Safety factor 0.87
e UEliQichFg. 4(e). ol9t #2 A= A
29| WRAHAAL S TS L 5 9
Ut wEbA A182 F6A AE|RIZAZE o] 83t
1L gr] FE] HEsidel BEae FEt
%t Table 3o4l= & Atol] ARSE AR
1} Seds UERle™ Table 404 T=

S AT aokt Al

4. 2 E
2 RoA= A182 F6A AH QI AT ] et
H2EALS Wil F24S griste] ot

22 s Aol

(1) A182 F6A 2|27 AldH 10715 A
8ot TEAES AABl SN 34
EEoigon uEAY Zik yg= BL"
548 MPag YERSIT

2) A9l 7wt T 23hrete] vl 0.545
= PR 54.5 %E Hefflo] dut
Q1 2| BBt A YR LTt

(3) ARG Aol et sl ARt A3t
42N9] BhgollAl AldHe] g 2]

r{r m{o

KSAU(C

A182 F6A Classd 20| [2S47 [ 2540 cfst A7 589

0.87mm, “12]3! Von Mises 322 647MPa
< Ueiglon AJdolA et S-N 419
ARE olgste] HREAE o A} 124
§o 71817 cycle, et o g OFAA G
AIEH Fooll A 0.879] 3h2 UERo] A8
2ot v 2 AX| 5ot

=

HuEd

[11 Y. Song, M.CH. Yam, J. Wang, Engineering
Structures, 275, 115337, (2023).

[2] W. Li, J. Chen, J. Tatman, Z. Feng, M.
Latour, R. Miller, L. Walters, T. M. Rosseel,
G. Frederick, Journal of Nuclear Materials,
574, 154193, (2023).

[3] J. Kim, Y. Choi, K. Okamoto,
Engineering Failure Analysis, 139,
(2022).

[4] S.G. Wang, S.Y. Liuu, M. Sun, BH. Tian,
Z.D. Zhang, Journal of Materials Research and
Technology, 23, 331-347, (2023).

[5] J. Wan, J. Zhao, L. Zhou, S. Zhang, H. Zhao,
International Journal of Fatigue, 170, 107562,
(2023).

[6] J. Yang, X. Men, P. Rong, J. Cao, W. Guo,
G. Li, H Li, Engineering Failure Analysis,
145, 107000, (2023).

[71 Q. Li, Journal of Materials Research and
Technology, 20, 4306-4317, (2022).

[8] HO M. Nia, A. A. Aghakouchak, Ocean
Engineering, 246, 110233, (2022).

[9] Q. Gao, H. Xin, JAFO. Correia, A.S.
Mosallam, F. Berto, International Journal of
Fatigue, 162, 106951, (2022).

[10] D.S. Bae, J.S, Kwack, J.K. Lee, Journal of the
Korean Society of Industry Convergence, 26(6),
987-992, (2022).

B. Jo,
106480,

(4 2023.06.05. 4 2023.06.19. AR 2023.07.18)





