AR 300M FX A% i 7 I8 R 405 M ik e o Bt

& A % mF!

Ak A1
(1 AR S A R BT AL e

x| R H! E A

100095)

(2 ECEEH WS R ITEAH MM 618000)
(3 PRREERN A AR AR, $E 113001)

X AT @450 mm HARE 300M SRAEAT 4T
BRI AR B ART B B BRI AL i

HEEMAE BAEF BAAS T o K oM, AR R %ﬂik)iﬁ"“]'z\.

Sh ok Sk ety | SEAEAHIE AR A R A 89 Foe
EHIE A F SN 300M 4R, ke

%szr ARG KA 2.5 MHz 3 J4R Sk T AR IEIR A éﬁi

FFBEAIRGBEATT 247, SR AN RGETS
100 wm, Z &4 B T 15 it 7&'12612\%

FHE X5 . TG 115.28 DOI:10.12044/j.issn.1007-2330.2017.01.017

Ultrasonic Detection and Defects Analysis of Large Size 300M Steel Bars
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(1 AECC Beijing Institute of Aeronautic Materials, Beijing 100095)
(2 National Erzhong Group Deyang Wanhang Die Forging Co. Lid, Deyang 618000)
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Abstract The 300M steel bars with diameter of 450 mm were inspected by ultrasonic method. 2.5 MHz soft probe
was used to ensure ultrasonic sensitivity and reduce the noise level. Macro— and micro—observations as well as electrical
diffraction spectrum analysis were carried out to inspect interior defects of a material. The results showed that inclusions

found by ultrasonic detection were consisted of Al,0,,MgO and CaO. The largest size of the inclusions was over 100 pm.

These inclusions were imported by melting process, and they were detrimental to properties of the material.
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Tab.1 Chemical composition of 300M steel wt%

C Mn Si Cr Ni Mo v Cu Al

0.40 061 1.66 0.86 1.80 0.42 0.08 0.10 <0.10
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Fig.1 Noise level at different sound path
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Fig.2 Noise level at different frequency
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Tab.2 Ultrasonic detection results of 300M steel

BepE L BREEER BRFE Y BRI
e el
/mm /mm /mm /mm
1* D1.2 288 3# D1.5 243
2# 2.3 288 4# D1.7 305
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Fig.3 Typical defect signal
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Fig.4 Macrograph of defects
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Fig.5 SEM photographs of defect 17
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Tab.3 EDS results of inclusion in defect 1¥ wt%

(0] Al Mg Ca Mn Fe Ti
46.63  36.66  14.40 0.45 0.64 1.05 0.17
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Fig.6  Micrographs of defect 2*
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Tab.4 EDS results of inclusions in sample 2* wt%

(0] Al Mg Ca Mn Fe Si Ti
42,56  39.02 1.35 1041 140 433 054 0.38
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Tab.5 Physical properties of Al,O, inclusion and base metal

R R BMKRE BAOEE SRR

L/l 4 Coe-

/C /grem™  /107°K™! (HV) /GPa
Al, 04 2050 3.96 8 1440 375
300M 1504 7.74 11.9 570 198
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