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Failure Analysis of Large Ring Forged Products

S.U.Jin!, Y. S. Leé?, S. S. Kim"*

Abstract

In this study, the importance of failure analysis on large ring forged products was assessed and the process and
methodology were introduced. Failure analysis case study of the large ring forged steel product with approximately 10
mm long internal crack found by non-destructive test (NDT) was presented. The micrographic and fractographic
observations and the verifying tests were conducted on the cracked specimen to identify the possibie metallurgical reason
for the defects, and the metallurgical aspects of internal crack formation were discussed.

Key Words : Failure analysis, large ring forged product, Non-metallic inclusion

1. M &

AT AT EES] HF3 FAY v F2EY Fo »FozM ddzFd o ¥ An4
SR gt Ao qFgxFol et AzVIEe sjMel wet FAAG] FF3F] o]Foixu
Aom, olzeh e d@oz ATZRFAA WS 2Fe 1ES A vNHRA e 2T
LAY Adg Ao dd FEFH d7e] sk BeAol FuHw ok @EF AT I
cAEED d2AGoR ERY 4 glon, Ao dF7) fold a¥vzEe A Y ATe
Oha Bargo] givh1-3). ey di¥dzE e Afols 5L AF Wy 279 Aoz s Ao
e AT dife] AW olFoxx Edm g AFolg [5] YT Fo& FEFoRAY
dadzdd did 4% 4244 Tt 334 Ag5e] U 99 BN FIHoz YIFxge 4
BAFAY e A dEHos galdol & A7 deg waan

e 2 AdTellMe dE PdxFolA LAY Aol B B ALFES asstn o]
et w5y dedol #ato] w=stuzxr @ olE Ys Ag Rl diF AN 2L HAA
2 /A R BAM7IMY A8S B A¥dds F5eHos Bstm, shEd
R wdEd M T wHEs AAstaz o

L BAdgE YA A3, 2347, i-FE 2425 Qg
2. FRZAIATAE 2L EETIE
# WA A2}, E-mail: sang@gnu.ac.kr

- 107 -



o=
ok
A
in)
o
L f
rie
i‘C,
jo
o
L
oo
ol
rir

ztolof ofzf £ Foll AMY7E LA A% A7 % ri2,7.8]

E d7ode Al Az H43sZaEd AMREHE 92gHE7(forged shel)E 3
ZEA FAT AGEAAEE A8t o 28 12 A1520 (0.2C-1.2Mn-0.05P-0.058) 2R E
3 S0EF Uy HUZ2EY 2299 AAE & 2dd vEN 44X 2AFoE Yrha gith
B 78 WANA F 60mm A FolA 14mme] FrE @EEHUG

]

(a) (b)
Fig. 1 Photo showing (a) large ring forged product and (b) schematic diagram showing the location where the
defects were found.
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Fig.2 (a) Optical micrographs and (b) SEM micrographs showing a crack within large ring forged products.
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Fig. 4 EDS analysis result for elongated non-metallic inclusion.

Fig.5 SEM fractographs showing a large number of MnS clusters on fractured surface.
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o MnS cluster

A: Initial crack area

C: Saw-cut area

B: Uncracked ligament area
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Specimen location

Fig. 6 Schematic diagram for Ring forged product and the location for specimen preparation.
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Fig. 7 Heat treatment process for forged specimen.
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Fig. 8 Optical micrographs of the specimens, prepared from the outer portion of ring forged products and heat

treated with different process parameters.

Fig. 9 Optical micrographs of the specimens, prepared from the inner portion of ring forged products and heat

treated with different process parameters.
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