Journal of Scientific Criminal Investigation

%

&

ISSN 2466-1422 (Print), ISSN 2466-1430 (Online)
J. Sci. Crim. Invest. Vol. 17, No. 1: 68-71, March 2023
http://dx.doi.org/10.20297/jsci.2023.17.1.68

lo fdorfr [ &

)

RNt

s

S

W,

Atgedst: E8X| EE I}

Ok

s 2

o

StXte| EQIEA

(]

=2 . 0|Z5} - O|M|ZI" - ZSH=" - e x| 1=

A
aT
Fisha Baturier TerAlske), U w AT Sk 3 29s}Aks
Case Study
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Abstract: The purpose of this case study was to analyze the cause of the failure of the drill cutting edge during
drill processing after hot forging the flange and the failure of the work due to the failure of the base material
to peel off and stick to the drill cutting edge. As a result of measuring hardness of each part of the flange
and conducting metallographic tests through a optical microscopy, an interposition of tool steel with a very
high hardness was found, and Widmanstitten pattern appeared in the base metal. The inclusion of tool steel
was judged to have not melted sufficiently during the steel making process, and the on-site inspection of the

Widmanstitten steel showed that the hot forging product was left in the steel box, creating a slow colling

environment.
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Fig. 2. Vickers hardness test the hard substance.

B Table 2. Results of EDS for the hard substance
Fig. 1. The appearance of the flange. Ellsimets Wt % At %

Si 00.90 01.85
e AL Fo2 olold & Qlel Sk B = Mo 08.95 05.37
2] T Az Y 7t 30o] ATl JLo|A] o]F \'% 00.98 01.11
Aok Btk B AATE FAA NF A =S Cr 03.71 04.11
WS Blapo] 9olS BAsle] 5o WA ® 2= Mn 00.57 00.60
Qe Al A2E F YE= o AFAE WA A Fe 74.99 77.30
3}, Co 09.90 09.67
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e A dx =2 FAYE 9] e Tk wEol x3HE Aoz Add F °lE} Table 2= 7
F BEA &2 A Fdo] FHE AEjolt). Bk 3} A o] o]=4 S EDS (Energy Dispersive Spectrometer)
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7o s we e Sy Alm Tse Tl &8l AHolM 3] &5E F=el HA X
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Fig. 2& AEAE A34= ZWAA 1 mm 7HEH L Fig. 32 F4dv A4S F3 ZA] AEE 20000 &
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Table 1. Results of chemical composition test (KS D 3752)
Chemical composition
No. of specimen
C Si Mn P S
1 0.20 0.22 0.48 0.018 0.015
2 0.19 0.26 0.40 0.009 0.002
3 0.20 0.22 0.34 0.009 0.015
Reference 0.18~0.23 0.15~0.35 0.30~0.60 <0.030 <0.035
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Fig. 4. The occurrence process of Widmanstitten ferrite.
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