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Size Estimation of Sulfide Inclusions in Hot Rolled Steels
Detected by Ultrasonic Testing
Noboru IsHIKAWA and Toshiaki FUJIMORI
Synopsis :

It is feared that non-metallic inclusion will impair ductility and toughness in through thickness direction

of rolled steels.
direction of steel plate.

In beam-column joints of steel frame of building, the stress occurs in through thickness
Therefore, the size estimation of inclusion in rolled steels used in actual structure
is necessary to maintain the performance of joints.

This paper describes ultrasonic inspection methods for estimating the size of non—-metallic inclusion.
The two kinds of ultrasonic inspection methods were examined and the abilities for measurement were

discussed.
The following results were obtained.

(1) The “C-scope method” with an immersion focusing type probe is effective for inspecting the shape

and size of flat form defects such as leaf type inclusion around focusing point.

to apply in actual structure.

But, this method is difficult

(2) The “Acrylic resin delayed method”” with AVG diagram is applicable to inspection of rolled steel in

actual structure.
metallic inclusion.

This method, however, tends to underestimate the area of defects comprised of non-
This paper proposes equations for estimating the size of inclusion based on the sound

field of the probe and the reflection loss on the interface between inclusion and steel matrix.

1. # E

BEMEY O RBULICEY, BESBCIIBEHT N
BHIND L5 ieote. BERFOEE oS, &
LRCHRINIS — A vEE Lo T W 5. F D 1
B, EMCHER - BB E DS & B e
BEAHOMAN R, 7v—2DFROBEL T 5 K-

BEAEECIE, BO7 5 v ECRY 5V UnEEsb

LLTHEZELERFECTFHREE GEMFILL
HobhTwa., Ft, BRECAIEDRFRIBEYD
HBEICHE, ZoBETICIIBCRET 5 BT L
T, DOLBEOWUBHLIHAT S L 5 Isikt B g
DIRENRTVDY.  $#5T, E-REAFOE7 7 vy
X LTS, WM RIGC ST 52208 S0 58
MOWRBETRIOF 5F L, BEELEREECH DY,
—J, RERD B EMESRFHIEES M LT, RE
FHAOESELHEIME T 52 & 5bRTW3Y. &
NN P ETh S BNEDC L 5B A E
MECUIRBRC I LD THY, FORBER, LB
NEYOEFRLEER - EEH A OMRE s EickiET

BT ENAMBATVLEYO, chbosEEs LT, B
e A RN EE DR IE T 1A O FEME LB DR Fie k¥ <
B35 e0b, TOARESBENMEGOERCES
3% S DEEA Ca  RE (B+HETHK) oFmc s
FEBNEYOTRFEED ~ 20 M Thh T 5.

ESBNEWOBEEREE L LT, BEF ¥k oK
ROSLHERVICEH Lichke, FLBANEYO REH
LREATIHR= 2 —2FH LAFEDR IV, LR
EERD b DG = 2 — % ERE CHET 5 HE9 L
PREIRTHS. ChbOBFREGEDE L, 8
B P AHHE 2 S8 P DL b RIEM: & BRSO 5 & L 2SR A
bR T2, EEBNEDEL OERILETTONb D
A,

AP, MF OMERECEEY RIFT BRI
ISSEE BN EDOTEFHTHFEEELL, Thic Xy,
HERFC AT 5 S EER L DO RER 78l O FIH
KRB EHHWELILDTHS.

2. ¢t ¥ 8
PEAMR L LT, BESFCR L —BMCHER SR

WA 58 4 11 H 25 A% (Received Nov. 25, 1983)
*ORE KRR (k) B BFge At (Institute of Technology, Shimizu Construction Co., Ltd., 3-4-17

Etsuchujima Koto-ku 135)

*2 oK E (B BERMTEF T (Institute of Technology, Shimizu Construction Co., Ltd.)

— 96 —



HERREBECTRES RS EIESRHM PO MnS R3EEBANE Y O & 243

Table 1. Chemical compositions and mechanical
properties of the steel used.

Chemical composition (wt%) Mechanical property
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Probe used in acrylic resin delayed

Table 2. Testing conditions.

Ttorm Method C-scope method Acrylic resin delayed method
Testing apparatus UM 731 gﬁ %%)OS
Probe Immersion focusing type probe 5Z10N
Frequency: 10MHz
Probe diameter: 0.25 inch
Immersion focusing distance: 2 inch
Focus diameter: 0,8 inch
Couprant Water Glycerin
Detective level STB-N1 5.6¢480% +12dB STB-N1 5.6¢50% +12dB
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Fig. 1. Measurement method of inclusion size.

Photo. 2. Microstructure of inclusion.
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Fig. 3. Variation of C-scope figure of flat
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Fig. 4. Comparison of C-scope figure and
microscopic observation of inclusion.
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Fig. 6. AVG diagram obtained from the reference
block by acrylic resin delayed method.
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in STB-A2 by acrylic resin delayed method.
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Fig. 12. Radii of oval shaped flaw and round
shaped flaw which show the same echo height.
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Fig. 13. Areas of oval shaped flaw and round
shaped flaw which show the same echo height.
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Fig. 15. Effect of shape ratio on equivalent size
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