
CLAIMS 

[Claim 1] 

An ultrasonic flaw inspection method for a cast bar, wherein, in performing ultrasonic 

flaw inspection by arranging two phased array type probes in a circumferential direction of 

the cast bar circular in cross-section at a predetermined angle, 

the two phased array type probes are arranged at an arrangement angle a which 

satisfies following two formulas: 

2 x (180° — 202 +03) < a < 202  — 03  — 04  

180° — [303  + 3(180° — 202)] > 04  

where 

2: effective inclined angle of a phased array type probe 

3: central angle of OP 

4: 1/2 of a central angle of a dead zone of a vertical incident wave of the phased 

array type probe 

0: 	incident point of the vertical incident wave of the phased array type probe 

P: 	incident point of an inclined angle incident wave at the maximum scanning 

angle of the phased array type probe, and 

an uninspected region by a refracted longitudinal wave and a longitudinal wave of the 

one of the phased array type probes is complemented with an inspected region by a refracted 

longitudinal wave and a longitudinal wave of the other phased array type probe. 

[Claim 2] 

The ultrasonic flaw inspection method for a cast bar as recited in claim 1, wherein the 

two phased array type probes are arranged so that the incident waves travel downward. 
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[Claim 3] 

The ultrasonic flaw inspection method for a cast bar as recited in claim 1 or 2, 

wherein a plurality of phased array type probes are arranged at a vicinity of a casting mold 

outlet of a horizontal continuous casting mold and ultrasonic flaw inspection is continuously 

performed for a continuous cast bar which is being continuously cast. 

[Claim 4] 

The ultrasonic flaw inspection method as recited in claim 3, wherein the continuous 

cast bar is loosely inserted into a through-hole of a dam-like member arranged apart from the 

casting mold outlet at a downstream side to interrupt flow of the cooling water, and 

wherein the phased array type probes are arranged in a state in which the probes are in 

contact with the cooling water that the flow is interrupted. 

[Claim 5] 

An ultrasonic flaw inspection device for a cast bar, comprising two phased array type 

probes arranged in a circumferential direction of the cast bar circular in cross-section, 

wherein the two phased array type probes are arranged at an arrangement angle a 

which satisfies following two formulas: 

2 x (180° — 202 +03) < a < 202  — 03  — 04  

180° — [303  + 3(180° — 202)] 	04  

where 

2: effective inclined angle of a phased array type probe 

3: central angle of OP 

4: 1/2  of a central angle of a dead zone of a vertical incident wave of the phased 

array type probe 

0: 	incident point of the vertical incident wave of the phased array type probe 
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P: 	incident point of an inclined angle incident wave at the maximum scanning 

angle of the phased array type probe, and 

an uninspected region by a refracted longitudinal wave and a longitudinal wave of the 

one of the phased array type probes is complemented with an inspected region by a refracted 

longitudinal wave and a longitudinal wave of the other phased array type probe. 

[Claim 6] 

A consistent manufacturing method for a forged product, 

wherein, in a consistent production method of a cast product in which a continuous 

cast bar which is being continuously cast from a casting mold outlet of a horizontal 

continuous casting device is subjected to short-length cutting, peeling, and heat-treatment in 

an arbitrary order, and subsequently subjected to forging, the ultrasonic flaw inspection as 

recited in any one of claims 1 to 4 is performed immediately after casting or between 

arbitrary processes. 
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CLAIMS 

1. An ultrasonic flaw inspection method for a ca - bar, 

wherein, 	in performing 	ultrasonic 	flaw 	insp-ction 	by 

arranging 	a 	plurality 	of 	phased 	array 	type 	p obey 	in 	a 

circumferential direction of the cast bar circular i• cross-section 

at a predetermined angle, 

one of the phased array type probes - d the other phased 

array type probe are arranged such that ar uninspected region by 

a refracted longitudinal wave and a la • itudinal wave of the one 

of the phased array type probes is co, plemented with an inspected 

region by a refracted longitudin~ 	wave and a longitudinal wave 

of the other phased array typ- probe. 

2. The ultrasonic f aw inspection method as recited in claim 

1, wherein the two phased array type probes are arranged at an 

arrangement angle a 	hick satisfies following two formulas: 

2 	x 	(180 0 -2 	+83 ) 	5. a .._. 	202 -03-e4 

180°- 	[3 ► 3 +3 (180° 	-202 )] 	.-.- 	0 4 

where 

e2 : effective inclined angle of a phased array type probe 

: central angle of OP 

: 1/2 of a central angle of a dead zone of a vertical incident 

w. e of the phased array type probe 

0: incident point of the vertical incident wave of the phased 
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array type probe 

P: incident point of an inclined angle incident wave 	t the 

maximum scanning angle of the phased array type probe.  

3 . 	The ultrasonic flaw inspection method for a cast bar as 

recited in claim 2, wherein the two phased array type probes are 

arranged so that the incident waves travel 	•wnward. 

4. The ultrasonic flaw inspection 	ethod for a cast bar as 

recited in any one of claims 1 to 3, wherein a plurality of phased 

array type probes are arranged at , vicinity of a casting mold 

outlet of a horizontal continuous acting mold and ultrasonic flaw 

inspection is continuously pe formed for a continuous cast bar 

which is being continuous) 	cast. 

5. The ultrason 	flaw inspection method as recited in claim 

4, wherein the continuous cast bar is loosely inserted into a 

through-hole of a :am-like member arranged apart from the casting 

mold outlet at ,, downstream side to interrupt flow of the cooling 

water, and 

whe 	in the phased array type probes are arranged in a state 

in whic 	the probes are in contact with the cooling water that 

the 	ow is interrupted. 

6. An ultrasonic flaw inspection device for a cast bar, 

comprising a plurality of phased array type probes arranged in 
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a 	circumferential 	direction 	of 	the 	cast 	bar 	circular 	n 

cross-section, and 

one of the phased array type probes and the other phased 

array type probe are arranged such that an uninspecte• region by 

a refracted longitudinal wave and a longitudinal wa e of the one 

of the phased array type probes is complemented w' h an inspected 

region by a refracted longitudinal wave and a 	ongitudinal wave 

of the other phased array type probe. 

7. 	The ultrasonic flaw inspect .n device for a cast bar as 

recited in claim 6, wherein the two phased array type probes are 

arranged at an arrangement angle a which satisfies following two 

formulas: 

2 x 	(180°-202+03 ) 	.5._ 	5.. 202 -03-04  

180°- 	[303+3 (180° 	-202)1 	-..--- 	04  

where 

2: effectiv- inclined angle of a phased array type probe 

3: central angle of OP 

4: 1/2 .f a central angle of a dead zone of a vertical incident 

wave of t e phased array type probe 

• . incident point of the vertical incident wave of the phased 

arrc , type probe 

P: incident point of an inclined angle incident wave at the 

maximum scanning angle of the phased array type probe. 
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8. A consistent manufacturing method for a forged prod 	t, 

wherein, in a consistent production method of a cast p oduct 

in which a continuous cast bar circular in cross-sect '4,n which 

is being continuously cast from a casting mold outlet of 	orizontal 

continuous casting device is subjected to short-1 	gth_ cutting, 

peeling, and heat - treatment in an arbitrary order, : nd subsequently 

subjected to forging, 	ultrasonic flaw inspe tion is performed 

immediately after casting or between arbitrary processes, and 

wherein the ultrasonic flaw insp -ction is performed by 

arranging 	a 	plurality 	of 	phased 	array 	type 	probes 	in 	a 

circumferential direction of the cas 	.ar circular in cross-section 

at a predetermined angle, and ar anging one of the phased array 

type probes and the other phased array type probe such that an 

uninspected region by a 	efracted 	longitudinal 	wave 	and a 

longitudinal wave of the ■ne of the phased array type probes is 

complemented with an i .petted region by a refracted longitudinal 

wave and a longitudir.al wave of the other phased array type probe. 

9. The consistent manufacturing method for a forged product 

as recited i• claim 8, wherein the ultrasonic flaw inspection is 

performed iy arranging two phased array type probes at an arrangement 

angle C( which satisfies following two formulas: 

2 x 	(18 0 0 -2 02+03 ) 	---c( 5— 202-03-04 

l80 0 - 	[303+3 (180° 	-202)] 	Z 04 

where 
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O2 : effective inclined angle of a phased array type ,irobe 

83 : central angle of OP 

04: 1/2 of a central angle of a dead 

wave of the phased array type probe 

0: incident point of the vertical 

array type probe 

zone of a vertic- 	incident 

incident wa. , e of the phased 

P: incident point of an inclined angle 	ncident wave at the 

maximum scanning angle of the phased gre y type probe. 
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