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Display of weld defects of orifice flowmeter shell by ultrasound detection

LIN Tong, YAO Qin, SUN Rongguang
(Fujian Special Equipment Inspection Institute, Fuzhou 350008, China)

Abstract: Due to the special weld structure of orifice plate flowmeter shell, the short joint shape of flowmeter
pipeline and the change of thickness and size, etc., the application of non-destructive testing technology is affected.
In order to solve the problems of defect detection and thickness measurement of shell weld, and to meet the
requirements of inspection, the application of time difference diffraction method, full focus phased array ultrasonic
testing and conventional ultrasonic testing technology is studied. In order to ensure reliable and accurate detection,
we should optimize the selection of ultrasonic detection methods. Through the analysis of test data, the structural
display of different ultrasonic testing methods and the display characteristics of related weld defects are collected and
summarized, which can provide reference for similar testing activities in the future.

Key words: flowmeter; weld; defect; ultrasonic testing

A FRL S B P 9 2K R A R BER
OV U B PR TR LA L 4 A }I g

K1 s, se R AR 4E 1 i B JC VA fRE IR ik R £ | |
AETE AR 48 AR BB, [R]IN A7 7 AR 48 VS B2 AN L Z5 H Pk
IVPAE L P A P
FEHEA 22 4 B SR, T U S T o AR T A
HE A e B9 . L RE SR R A R D B R X 52 AR R 4%
ATa TR I . an A Tk 8 7 ke I B R & R AR,
AT 7 A R K o B S S A DU (U L AR
T 5 I 22 ¥ 4 W CTOFD) #1AH 45 [ 88 75 4 il

$485

|

|

|

|

|

|

|

|

[

|

|

[

\

|

!
435
$457

B R R
WS E 8. 2019-06-27 (PAUT) . 256 W0 INE Bk RF A5 4% X 3
FEEEA M 963 LR TR L N B0 R R ST A B R A K A T

% i T A LR B A R LA L 25 T IR W e T
BREMEE M ,411890974@qq.com (ERCEEE RN N RS SN R C T R

2020 FF 425 F1H 13



7Hi 'H'/? ~

ZL%&ML;21"‘}1_,%}:%7‘9&%}&?%@'] _J?’_'T—

?E]ﬁﬁin'?,%/

VR LA L JURRGRE 75 A Iy ik e i AT A
WA, A5 1 TOFD 88 /6 I 2 A 5 R AR I 3
BI45 15 . SR TOFD &l B, B3 728 A = 0k 5%
AR S ) % Vo AN T B AT T, T — R PR o8 L 4%
Bz S DX ol VR FEE ) R o T e R AL 4 AR S v Bl B
PR, UT M PAUT A& I B, 2 22 6 A7 48 4y =
HEAT BT A B A BE A Bl 4R Sk i 1Rk 7 R 4k
Bz S DX AT ARG I SR FH ARHAE S G T 4 i B L R
FHTLHR K I R . 5 Ah L 4 B b BB S
A CTEM) 5 1% 48 A0 ¥ FE 88 75 ke DU B R A7 B K IX
S BAT B AR B, 1 T 1 A A T B [ R S R R
4 v L AH R B B R RO R BE B B A B R
52 B 1) Bk B R 45 A8 16 Lk 1R JE L BE [R] B S8 R RE 42
T S 11 L 0 R A

1 ®WF*E

1.1 BEITHEEX

TOFD ¥R JH— & — W fe sk TAERIA, 2R
JH R 574 S A5 ) A3 S5 38 A5 5 A 00 RN e ke o 1) 7 i %
ROT Z 5T 2 T IR SR I v, e e sl i e S
TE S L PN 0 2 LR U B T A AR A R B N
50 mm, A 1 —ZH L HEAT R, SR AR TR B i 5
YR G JELFE — B0, 27 AR RN KR 6% ) BE B, v] 8 42 1 )R
B LR R AN 2 R

kb LR
il
—]

K2 Wi s TOFD KR &

1.2 HIEFEBEKRN

AF A I 8 P A T2 AR ] 22 s H, B O S 3R 4% )
S VIl R WS AT 5 1Y 5 R S e 1) S SR 3 ) 4
il 75 4 1 et 7 R R AT R I O Tz N TR
BE AN B UL 4 2 7 2O R T A R
R A0 S A T DX 3 EC ARG 00 7 3 DL D 3.
o N

i1 e

=

X

i
mh

%

3 WiEIFEEEM PAUT 8 UT KR 2=

14 ongEgessim

1.3 £REHEEEERKN

TEFM J5 1 LA 42 B8 S B it o 22 B o0 AR 45 B
PRSI B B — > b B s TR BROE I A % A R
T B — IR R GG S 4R R AN 3% 2 11 i S5 I e [ e
Bl I R A B R I S o S AL B SRR TR
DX 5k g A — A e R AR T X sk o e —
) e 1 B TG Hh A TEAR, T AR AR R o R AR
R L S IR B 1 I A B e BT . BT
PRag TEM KR 32 a0 4 FroR, Hofg— ik 58 R
e DX IS JEE R T R RS

[ 1

VIE

B

1

#

17 4%
JE
=

|

K4 WEITESEN TFM KR &
2 EREEHEMTE
T R AR B G i A 32 A T AR SR AR, B
FATE 3 — o o H 3 | ) B R A L S 4, e i FN S
FLEEDT R CIVA D B i B 5 7 1 a8 AR

HRH A H UL R AT 4 TR A R P R L 2 SR
mE 5~9 Fras,

(b) B LA A
B 5 AR LA AR Sk A SR IR 3% R (CIVA 1D
it bR BB U7 145 A X L R A, R Sk A
5 P R P ARG SR A T AR Sk 1Y, 0 HE R 7 T AR
58 A4 S 7R O TG

3 WwMBHEST

EHETR
AR LN C

3.1 TOFD #ill &5

TOFD #6032 BA 681 300



UM I AR AR 0 AR B A B Fs BT

?E]ﬁliﬂ‘,ﬁ/

() RHR B

———
(b) ELARLBERAGI
Bl 6 RHAR Sk A IR Sk A I N 1 AL 7R (CIVA f5 2D

(2) R I

T —]
'—'x -
® (b) BRI BRI
B 7 RSk ELEE Sk R ) B0 (CIVA B 2D

4
-

(a) FHA BB

y |
l——x -
z (b) LKA
B8 AR S AL HR e K 0 B SR 4 2 7% (CIVAA 5 D)

T B4 ) RECAF BRI L R RO IE R B A s B
AR BE W s AR A 1) I I8 EVE B DU AR A2 1

(@ ‘ﬂ?’”%’fﬁ&#/ﬂl

¥4

(b) ELHL RS

B9 RS A A SRS AL B R (CIVA f5 20
JELRE o A TR R A/ (IR T AR E FLE A9 12 mm)
INF o A5 S IS U B S A7 A L AES BB T Bk g 1 A
TOFD il B #1448 an &l 10 iR .

(b) VAR 4% J5 I &
K10 FEfREEER TOFD il B 3146 8o
3.2 TOFD # ik pE B R
JREE M 285 Y TOFD SR i 11 fF s, wf
UL R 2L 800 b R R A T Ui s SR
?i;kil%uf“/)}z B 5

Bl 11 BEEmFE R4 TOFD B
JRAEAR R AR IE ) TOFD BoR A 12 FioR,
v g PR B I IO T 2L 1 S R AR R Sk
2020F Ha2ss1m 1



wH, F ARR T R LR F e s R

?E]ﬁﬁin'?,%/

Gr:1 [5:90.0°, A: 60.07 - PIE(B)

K12 REERECREZER TOFD BR

PRI P 32 BRI
3.3 MHEERNEHETR

R B o P A I 4 A 7 SO TS AR B 4 B A
A7 ¥ Bl L LAJR 50 1M1 M s 3 100 90 45 4 5 S s O B R
B Bl R Sk BB R 9 O 1k RS AR Bl B
) 2 8 I Y R An P 13 s H R OULEE A R
S BB Bon AL .

(b) AR

Pl 13 4R B 7 G 4T

3.4 HEEKRNHRERT

AH 4 I A I AR 4 P 35 B AR RS b 11 24 8 S 7 i [
14 PR, S T4 M 40°~ 70° f B3 [ 3 A7 A [F) A2
FE W) R

AH P R P G DN 5 S e A AR 5 R AR 0B 1 R
W 15 Frzs .S T2 W 45° 8 B A2 A7 B s f B0 5 45
5 C I B R 7 SR s T 2, Y TR E s (A AR
TEOR B AR LI e R KR A . M B A
) 5 3 o g et T 58 A AR B AR AR R AR OB B A A —
FE WIMERE , 45 5 5 SO K A AR S 1 B A ) R
[ 95 R YR T 5 RS L TE R AR E B — A (RS,
— B RS B — T

16 2ooEgaess1m

T (o) IREEIR AL
B 14 AR A A A

Bl 15 RS At 37 R 4 A R 75 A T B
4 HHiE

70 0 K2 FLAR It o T 58 AR 22 Sk A A A R 42
A7 R FEWE AR EZR B BT, B 3% TOFD £ J5
PRI, o I 803 R o BB — UK 5 B A e 5 G T R
B JEREWNHE, GE A S N T L DA Ry AR A R R R R
FILE 7 ARG Iy s A 8 FH A 2 AT S R I B R (H
BT R BRARAE R B, A RE DRI Sk AL B 0 % 3 LU
B B JR SR, A A Tl R O iR 2 G R OR AT
FH 3B 40 A5 0 4 T P R ARG I B A AR LA
SRS I 3t o T 5T A R 8 I Y S s 25 SR R AT A AT
JEXT G548 HEAT 43 AT L3, 2 N7 AR DG BT3B v b
ST e e
CRHE5 36 30



F ¥, %. AT GA-IDBN #2 Fh #h R E B L 412 525

?E]ﬁﬁin'?,%/

A RAE A B T 0L T A Rl R IS AR S T TR
B 4y, B & BT T A0 1,2, B 5% sl A8
900 remin~ "B [P0 I B R AR ZE 3.5 %6 . 1 X %
BEAEN 1 200 remin A A9 230 ) IE B R BEAK 2
4.3% B E T IDBN A R A o X il 7 55 1 T 0 AR
PR R AT v A L R i . XK T A 3, B SR S A
BEOCE T 1 OF 3 0E B R 93,20, A X
F UG T B0 95.5% M IF 8 R, BR A — & 12 1
PR A AR o AELAT P 55 2 v 10 0 5310 o i 36, 0 214 4% Jek
B A AR AR AR B A AT A A A 3 Y
£, IDBN A5 B 7E J %) R 4 007 8 | 56 3 T 00 28 1k i
Je BT A 1 TR O B R, U0 T 2R R EL A A
) 387 35 1, At UE B T I B R A B TR R A

KA 52 A .
x4 IDBN BB EMESITEETHIZAER
AATH N PULR5 W =S N[ B =W = /N S B i )
P W EL B PN IE# R/ %
A T8 1 5 1 000 93.2
i T 2 5 1 000 92.0
i T 3 5 1 000 91.2
4 5B

GA-IDBN #& % 4 [t F DBN,SVM, BP # 7Y,
T VR Bl Bl AR R P R S AE 5 1 R ) v R gk B 8K
e I HEA % BB IS M, TS £ 08 E AN [
e R 00 R VR Bl b R R Y ARG I 5 a2 W AT 55 AL
A3 R I TR o S, X E e AL PR R A% R R R
SRR 2 W D 5l B 2 W B B R I i S ORI S
HIH1E

[F B, R B2 2% ) T k4B L T DUAE i B A e
WA AT OF 7 45 A K i T K4 I IR Bl il 2R i
B R AT 12 B 0 R, e AR B T X N T 4R R A Y
s, i HFE IR G 7R R SR A S T AE S GA-
IDBN #5221 B 4 AREAS , 3 58 17 X ¥R 20 il R B 12
RSN EE ANIE BT ¥ I SR

b

[1]

(2]

(3]

(4]

[5]

(6]

(7]

[8]

(9]

[10]

[11]

(12]

[13]

[14]

OCAK H, LOPARO K A. HMM-based fault
detection and diagnosis scheme for rolling element
bearings [ J ]. Journal of Vibration and Acoustics,
2004, 127(4): 299-306.

WP, R . AR JE T LabVIEW #9983l il
R W R G [T]. AR AR 5L, 2016(3)
74-76, 85.

WATHE . 2R = AR RE S R A I A 10 R 2 A
(1. Tk, 2014, 36(9): 54-58.

HOWH . RCEE L BE TR A i UL B K R 12 T B
FELI]. AL RE AR 5L, 2017(9) : 109-113.
R, BAGE, AR A, 1T R SR S R R
FESR I /N e ek B L. LA TR 2= 4, 2008, 44
(3): 177-181.

AT, e, Beks, L RTE%IE IR
B Rl R R 7R RSP S WA ST R, 2015,
41(8): 94-98.

e, WU th e AR SR SRR B9 AE R SRR IR 4R Y
BWIr 0 5 [D]. W R B IR IE Tl K5,
2016.

AR, BRAE . BRRE VR . AF. TS 43w 4 AT 1 K
PR EAE S E L)) TRA R, 2011,45(6) : 35-
39.

BICE . HAR, Sar R, 5. ST DN A
BP 1 2 [0 £5% 1) 1% 2y Al 7R 7k A e e A RS B R
[J0. #&3h S wuhdi. 2010, 29(10): 162-165, 257,
EBEY, TR, BRI B -8 R 2505
T @RS 2 W [T]. & ). ik 512 Wi, 2008,
28(2): 151-154.

AT, S Uk, P L0i. JET ICA Fl SVM IR 3
MRS SRS Wi BRI, k3l 5 b, 2008,
27(3):150-153.

HINTON G E, SRIVASTAVA N, KRIZHEVSKY
A, et al. Improving neural networks by preventing co-
adaptation of feature detectors [ J]. Statistics, 2012, 3
(4) . 212-223.

BkA . m3CE. BEREm R R 5L
WS . 2012, 29(4) :1202-1210.

HINTON G E, OSINDERO S, TEH Y W. A fast
learning algorithm for deep belief nets [ J]. Neural
Computation, 2006, 18(7): 1527-1554.

(L8255 16 T0)

SEH

(1] M, Whdk. A8 M5 5 1 4 Sk A 4% P4 8 7 A% 0 B2 R i
FLT]. 44 ,2018,40(12) : 31-36.

(2] TR B, RV UG 8 75 AR 4% B 4 5 4R TTHUR I 42 R
HERL]] 245 R ,2018,37(4) :320-324.

[3] kP, REE .o/ e, & J1 %8 38 X 8 45 4% s A

36 ooEmess1m

[4]

[5]

s AR CIVA (58 [T] et ki, 2019,
41(3):45-51.

W &> B8 5T, T Ao R 45 [ R 75 49 S ) 22 3 A Bk B
SR I A LT JE AR, 2019,41(1) : 35-38.
JEL LR BH L Bl S A, S B B BRI X M R 4
RERBGH B RZ R T] AR, 2017,
38(2):454-460.



