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Foreword

B &

This European Standard has been prepared by
Technical Committee ECISS/TC 28, Steel forgings, the
secretariat of which is held by BSIL

A WHARAE CL 1 ECISS/TC28 A BAZ: 1 45761
%, HASidab7E BSL.

This European Standard shall be given the status of a
national standard, either by publication of an identical
text or by endorsement, at the latest by November
1848, and conflicting national standards shall he
withdrawn at the latest by November 1008,

IR T N 25 H L AR AR 8 0, AN ok i 5[]
MCAS AN, RIEAE 1998 4 11 H, A iikfil
I SARUENAZLE 1998 4E 11 HI0ON .

The titles of the other parts of this Eurcpean Standard

are;

AR AR LA R 40 1R 8 H AL -

— Payt 1: Magmetic particle inspection.

— Payt 2: Penetrant testing.

— Part 4 Ultrasonic testing of austenitic and

austenitic-ferritic stainiess sieel forgings.

- A Ay WY RG

- 28 BIEAAK

- M4 EBgy: BRI BE [CAAR-E RAAANER
A FRY R 7 YR

P

According to the CEN/CENELEC Intemal Regulations,
the national standards organizations of the following
countries are bound to implement this Eurcpean
Standard: Austria, Belginm, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.
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IPAT ABRINARAE SR, LERIE, e JLRIE
&, 5, A, AR, A5, B, RRAL, A
AREE, s, R, AACE, VHYES, S, oA
e,

Contents

Hx
Page
Pigss

Foreword

(i 2

1 Scope

1 Jull 3

2 Nommative references
2 MyutEZz2E At

3 Definitions

3 EX 3
4 Items for agreement

4 P H 3
5  Written procedure

5 iy 4
6 Personnel qualification

6. NGBk 4

Lad

7 Egquipment and accessories
7 B 4
5 Routine calibration and checking g W

w

R HE S A A 5

O Stage of manufacture

9 ikl 5
10 Surface condition

10 KIHZ&AT 5
11  Sensitivity

11 REUE 6
12 Seanming

12 4 6
13 Classification

13 433K 9

14  Recording levels and acceptance

criteria
SRR SR bR UE
15 Sizing
15 FiE
16 Reporting
16 i

14
12

13

13



En 10228-3

1998.5 il

Armex A (informative) Maximum testable
depth for cireumferential shear wave scans

BEEPE AGRAETERR) 158 R R 1) dme KR
R

Annex B (informative) dB amplimide of
indication relative to % DAC

M BERIETER)) X T%DAC $57~5HY
dB g



En 10228-3 1998.5 JiX

1 Scope
1. 5l
This part of EN 102258 describes the techniques to be used for the manual, pulse-echo, ultrasonic testing of

forgings manufactured from ferritic and martensitic steel. Mechanized scanning techniques, such as immersion
testing, may be used but should be agreed between the purchaser and supplier (see clanse 4).

EN 10228-3 (AT, ik 7 T MR Bkt S 2, b BRE AR B PN 3 i s 1
(R A PRI R o W DM AU R BOAR, iBeR i, (I S5 B A 3 2 1A B AZIE
P (I 4 %)

This part of EN 10228 applies to four types of forgings, classified according to their shape and method of
prochuction. Tvpes 1, 2 and 3 are essentially simple shapes. Tvpe 4 covers complex shapes.

EN 10228-3 f&[ILARMI A Triki 2K, G T DU SR BBt . 28 1, 2 Fl 3 KA %
SRR 5 4 R EFE R AR TER.

This part of EN 102258 does not apply to:

EN 10228-3 A& P R A 1- L

— closed die forgings;
— turhine rotor and generator forgings.

- MR
- KEEHUEE TR A LB

Utrasonic testing of anstenitic and anstenitic-ferritic stainless steel forgings is the subject of Part 4 of this
European Standard.

UL PR AN B AR B 3% AN A 108 P i s T AR AR (128 4 780

2 Normative references

2. MEHSH I

This part of EN 10228 incorporates, by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this part of

EN 10228 ondy when incorporated in by amendment or revision. For undated references the latest edition of the
publication referred to applies.

EN 10228 (AT, AEAFRYT H AR U] H oK B A AR 4k IXLeiiv
PEZ SR IEAEASOR TG A AL B, REX SR AE R s e 0 TR H 2%,
JE R B B LS PR AT I B IE, AT 20 1B s 8 IR 45 & N4 W T T EN 10228
(IR Sy o X T ARARIE HIZ %, SRAT AR R S5 IR A

EN 473, Qualification and certification of NDT personnel.

prEN 12668-1, Non-destructive testing — Characterization and verification of witrasonic evamination
equipment — Part 1: Instruments.

prEN 12668-2, Non-destructive testing — Characterization and verification of wifrasonic eramination
equipment — Part 2: Probes,

prEN 126658-3, Nom-destructive festing — Characterization and verification of witrasonic evamination
equipment — Part 3: Combined equipment.

prEN 583-2, Dlirasonic exaneisation — Part 2: Sensitivity and range setting.

prEN 583-5, Ultrasonic examination — Part 5: Characteristics and sizing of discontinuities.
prEN 12223, Ultmsonic examination — Calitvation blocks.

prEN 1330, Non-destructive testing — Terminology — Part 4: Terms used in wirasonic testing.
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EN 473, JTCHAG RGN 51 1 ¥ b FIE 1

PrEN 12668-1 JCHI R H0 N I - P AR50 e 45 IR AEFNAF A - 28 1 35 X3S
PrEN 12668-2 JGHi R i 568 7 A 50 1 % (PARFIE RN - 26 2 3 4): 1k

PrEN 12668-3 JoH ¥R 175150 - 1 75 7 A0 56 e 4 IR AE R - 26 3 300 Al ke
PrEN 583-2 R I6-50 2 ¥4y, ARG o

PrEN 583-5 i A E-2 5 Fli 7, ANELLBRE AR SR

PrEN 12223 i 5k ie- kil

PrEN 1330 il — Rifi- 28 4 564 B AR me b pr iR

3 Definitions
3. X

For the purposes of this part of EN 10228 the definitions given in prEN 1330-4 apply.

YE EN 10228 AF T HF, 11 PrEN 1330-4 Hras i i) e S HI ) .

4 Items for agreement

4. HXKIIHE

The following aspects conceming ultrasonic testing shall be agreed between the purchaser and supplier at the
time of the enquiry or order:

LEN B 7 FMIE 3 T7 Z AR FIAT B IN) 20t LA A7 G HE 75 YRR 6 in) ik e ihasd

a) the manufacturing stage(s) at which ultrasonic testing shall be performed (see clause 9);

b the volumeis) to be tested and whether grid scanning coverage or 100 % scanning coverage is required
(see clause 127;

c) the use of twin crvstal probes for near surface examination (see 7.2.6);

d) the quality class required, or the quality classes and the zones to which they apply (see clanse 14);

&) the applicable recording/acceptance criteria if different from those detailed in Table 5, Table 6 or Table 7;

f) whether any special scanning coverage, equipment or couplant is required in addition to that detailed in
clauses 7 and 12;

) the scanning technique to be used if not manual (see clanse 1;

Ii) the sizing techniques to be used for extended discontinuities (see clause 15);

i) the technique{s) to be nsed for setting sensitivity (see clause 117;

) whether the test is to be conducted in the presence of the purchaser or his representative;

k) whether a written procedure shall be submitted for approval by the purchaser (see clause 5).

a) AEMEAN I BN AT P aAs (AR 9 45 ;

b) 0 A M 7 SR M1 2 100% 4T VE . (LSS 12 %)

c) TR KIXGR ALK (K 7.2.6) ;

d) FrELREIBURAES, s0E ARG (LA 14 50

e) WIRLES, 68K 7 HINTEMA AR, &KL RARZIME;

f) BRTAESR 7 AN A2 PR N AN, R T SORAEATRA BRI, e sl 13 771
9) MEAAFREARGERARE T T AR 1 450

h) X SEAPEAESEGRFE S bR E BoR (15 %)

i) BOERBUEMHIEAR (1140

j) AT AR M S DR AT

K) XTI, AR A iR (HER 5 %)
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5 Written procedure
5. HEERF

5.1 General

5.1 #tid

Ultrasonic testing shall be performed in accordance with a written procedure. Where specified in the engquiry or
order, the written procedure shall be submitted to the purchaser for approval prior to testing.

B P PRI W 1% 4% IR B IR AT . AE W AT A s LR, EIRRZ B, B AR
AL B T AT HEHE .

5.2 Form

5.2 &=

This written procedurs shall be in the form of:

A THIRE P I 1244 R DA T A% =

a) a produet specification;

b} a procedure written specifically for the application; or

) this part of EN 10228, if it is accompanied by examination details specific to the application

a) AR
b) LTINS, o
c) EN10228-3 J LRy A ERAI 40 15 15 W] M AT o

5.3 Content
5.3 B3

The written procedure shall contain the following details as a minimum requiremernt:
R N 2 DA HE DU R iy

a) description of the forgings to be examined;

b reference documents:

) qualification and certification of examination personnel;

d) stage of manufacture at which the examination is carried out;
&) examination zones specified in terms of the applicable quality classes;
f) preparation of scanning surfaces;

o) couplant;

h deseription of examination equipment;

1) calibration and settings;

1) seanning plan;

k) deseription and sequence of examination operations;

) recording/evaluation levels;

m) characterization of discontinuities;

n} aceeptance criteria;

o) examination report.

REUEAT RO 0BG 3
B3k

NN
AEBTRLEHTBUIET UT %
IR O 2 L 1 3

Loy

D
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f)  FIRE R

9) Myl

h) K B IR

i) AHETI B E

) R

k) i et g S Ry
) R AR

m) AIELERRHE

n) bR

0) i

6 Personnel gualification

6. NRBEH
Personnel shall be qualified and certificated in accordance with EN 473,

V%% ENA73 PFEE N D1 A% L]

7 Equipment and accessories

7. &S

7.1 Flaw detector

7.1 HAEHX

The flaw detector shall feamire A-scan presentation and conform to prEN 12665-1.
TGN A-F R R BURMIE 4T & prEN 12668-1 125K

7.2 Probes

7.2 Bk

7.2.1 General requirements

721 —FEXR

Normal probes and shear wave probes shall conform to the requirements of prEN 126682
FLER AR L N AZ AT & prEN 12668-2 112K .

Where further information is required supplementary probes may also be used. Supplementary probes shall not

be used for the initial detection of defects. It is recommended that supplementary probes conform to
prEN 126682,

TETT L HNR S LR, AT DUR AR a8k o TSR AR ERI, AN %A FH b 784K
ko FRUCHN RN T4 prEN 12668-2 125K .

7.2.2 Contouring

7.2.2 HLRER

Probes shall be contoured when required by EN 5832

1 EN-583-2 ZLR I, PRINHS 1 22 S R 52 )58 .

7.2.3 Nominal frequency

7.2.3 FRTRIE

Probes shall have a nominal frequency in the range from 1 MHz to 6 MHz
PR AZ A A JEHEA 6 JRABRE bR i e

7.2.4 Normal probes

7.2.4 HEHk
Effective crystal diameter shall be in the range from 10 mm to 40 mm.
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HR AR E AR AE 10 222K-40 = KITERI
T7.2.5 Shear ware probes
7.2.5 BEEHL

Shear wave probe beam angles shall be in the range from 35° to 707,
Effective crystal area shall be in the range from 20 mm? to 625 m?2,

BRSO A N AE 35- 70 PEAITE R .
AR i R DCINAE 20 17 22 K-625 7 2K K A

7.2.6 Twwin crystal probes

7.2.6 R @AEHRK

If nearsurface examination is required, (see clause 4) then twin crystal probes shall be usad.
IR TFEIATIER I, (L 4450, Ha—e B AR AR k.

7.3 Calibration blocks

7.3 KRR

Calibration blocks shall conform to prEN 12223

RUERT R — 5 257 & pr EN12223,

7.4 Reference blocks

7.4 BEER

Reference blocks shall be made available when sensitivity is to be established by the distance amplitude curve
(DAC) technique andfor when defects are to be sized in terms of amplitude relative to reference reflectors by the
DAC technique. The surface condition of the reference block shall be representative of the surface condition of
the part to be examined. Unless otherwise specified the reference block shall contain at least three reflectors
covering the entire depth range under examination.

4 B i 2 (DAC) HAREE S AR BRI AN/ s DAC HACR SR [ #4 AR A R 2 2%
SSARBEAT KN HEBI, Nz A HIZ BB . S 25 B 3R I 45 AHE I AZA D A E 2R i 2 A 1)
REATR o BRAEDI A U], 2 A 12 2 /B 5 G 0 S 3o o 58 P 9 P ) = S 5
e

The form of the reference block will depend upon the application. It shall be manufactured from one of the
following:

SR BT BRI N o N iZ b R ek b i e — ANl

a) an excess length of the part to be examined; or

b} a part of the same material and with the same heat treatment condition as the part to be examined; or
¢ a part having similar acoustic properties to the part to be examined

a) i AT I ) 2 R BE

b) I EERE S LG R R A ORI AL B A — R — AN s B

c) AT LM AL H A 75 A R AR AL — AN 4

Reference blocks shall not be used for the distance gain size (DGS) technique unless it is required to check the
accuracy of a particular DGS diagram

BrARZORA A e DGS MiZefRsai e, NS H R AR T B a2 ) (DGS) Bk

NOTE The sizes of reflectors in the reference block are governed by the sizes detailed in Tables 5 and 6, as appropriate. Different sizes
of reflectors from those detailed in Tables 5 and 6 may be used provided the test sensitivity 1s corrected accordingly.

FEE: SR MU T2 234k 5 RIZkkE 6 ITEN TR, AEH £ 5 ik
1% 6 FPRALIIVEAN S WA ST, 7520 AR 2 RS AT 2 IE A o
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7.5 Couplant

7.5 BEH

The couplant used shall be appropriate to the application. The same type of couplant shall be used for
calibration, setting sensitivity, scanning and defect assessment.

P AR 5 70— BEE A AN AN ] o REATAGHE, o RABURE, ST o DA P 245 1)
FERAL R 71

After completion of the examination, the couplant shall be removed if its presence could adversely affect later
manufacturing or inspection operations or the integrity of the component,

558 BRI 5 TR AR 200 LU R AR 7 A 50 45 AT sl A 1) e B 1 7 A AN 5 ey
R, R A R

NOTE Examples of suitable couplants are: water (with or without corrosion inhibitor or softener), grease, oil, glyeerol and water
cellulose paste.

W GEMRE AT K G s GRS ARD, e, i, HRK e 4
ES R

8 Routine calibration and checking

8. WA E

The combined equipment (flaw detector and probes) shall be calibrated and checked in accordance with the
requirements detailed in prEN 126683,

%% prEN12668-3 R ER, XA A iis (RO BEATRERIG 2

9 Stage of manufacture

9. sk B

Ultrasonic testing shall be performed after the final quality heat treatment unless otherwise agreed at the time of
enquiry or order (see clause 4), e.g. at the latest possible stage of manufacture for areas of the forging which are
not practicable to examine after the final quality heat treatment.

BRAEFE 4 HA B U7 B0 A (8] PSR RN, 75 TV 2 S 28 A B 2 JE BT B A IR G
R A %), PINESZREIMCE)E, BN TR ANE ERATAN.

NOTE For both eylindrical and rectangular forgings, which are to be bored, it is recommended to carry out ultrasonic testing before
boring.

VR ATl S LR B TR AR A, i WA AL BT AT A Ik

10 Surface condition

10 K&

10.1 General
10.1 S f&Uise

Searming surfaces shall be free from paint, non-adhering scale, dry couplant, surface irregularities or any other
substance which could reduce coupling efficlency, hinder the free movement of the probe or canse errors in
interpretation.

PR A REATREL AR, TR, AR I SGE T ] fE S PR

10
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FIHL, SNk 8 R 5l B 38 A W SR K P o

10.2 Surface finish related to gquality class

10.2 AXRHEESFHAIRERE ML
The srface finish shall be compatible with the required quality class, (see Table 1)

RN TR £ TR TR, GRS 1

Table 1 — Surface finish related to guality class

FE - ARSI RIOR L

Surface Finish Quality class and roughness K, R RS T Ra

A N L 1 2 3 4
<25um <12, 5um <12, 5um <6, 3um

Machined X X X X

Machined and heat treated | X X X o

2RI LN T )

28 I UBCIN T AN F A HE 1)

NOTE = signifies the quality class that can be achieved for the specified surface finish.
TERE: X R e SRR I T n] DLk 21 1) ot 45 2%

10.3 As-forged surface condition

10.3 #BIE )5 R T &4

Where forgings are supplied in the as-forged surface condition they shall be considered acceptable providing the
specified quality class can be achieved

NOTE It is diffieult to camy out a comprehensive examination on as-forged surfaces. Shot blasting, sand blasting or surface grinding is
recommended to ensure that acoustic coupling can be maintained. Normally only quality class | is applicable,

BAT PR A AL T OS5 KR AT, TRV R, IR B T (K5 2
VERED AEH0E T R T AR A I (KRB0, 8 SO TR B, Wb Bl 6 T4 S RAE 4 £
ARG S ST TR 1

11 Sensitivity
1 REE

11.1 General
1.1 S A3

Sensitivity shall be sufficient to ensure the detection of the smallest discontinuities required by the
recording/evaluation levels for the particular quality class specified (see Tables 5, 6 and 7).

FRAE — 52 B LUARUEIC 3PN 25 28R T R0 R RS e /NN B8, DA & L A4
SE AR (ILERHE 5.6 FIKAS 7).

One of the techniques detailed in 11.2 and 11.3 (DAC or DGS) shall be used to establish sensifivity for scanning
with a particular probe (see clause 4). The procedure to be used in each case shall be in accordance with

prEN 583-2,

MNAZAEH] 11.2 F111.3 (DAC 2 DGS) W4l i Hh (4R 2 — R g 7 AT IR e IR L AT H
I REE (W 4 5. BFMIGOL N R RPN X & prENS83-2 [HZK .

11.2 Normal probes

11
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1.2 Bk

a) Distance amplitude curve (DAC) technique based upon the use of flat-hottomed holes;
b Distance gain size (ITHGS) technigque.

a) HEIRIEINZE (DAC) HARIETFIRFLIIAE

b) EEEH ST (DGS) HiK;

11.3 Shear wave probes

1.3 BEBAHRK

a) DAC technique using 2 mm diameter side-drilled holes;

by DGS technigque.

a) i/ 3 =K EARMIH &AL DAC HiR;

b) DGS iR,

II'he DAC and DGS technigques shall not be compared for shear wave probes,
DAC F1 DGS FA AN FIBE AR A BEREAT LLAL

11.4 Repeat inspection

1.4 EERK

Where repeat inspection is performed, the same technique for establishing sensitivity (DAC or DGS) shall be usec
was inftially used.

FESITEERR IO T, A AIE B AR R % (DAC 5 DGS).

12 Scanning

12. T

12.1 General

121 SA3EE

Scanning shall be performed using the manual contact pulse-echo technique,

I A2 A FH 2 e R B AR

E’h@ minimum scanning coverage required is dictated by the tyvpe of forging and whether grid scanning coverage
r 100 % scanning coverage has been specified in the enquiry or order (see clause 4),

LSRR B /N R PR B 1R 2R R R Bl T S e PR A T 1T 7 1 R B 100%
P G YCER GEILSE 4 5.
hle 2 classifies four types of forging according to their shapes and method of production.

able 3 specifies the requirements for normal scanning coverage for forging types 1,2 and 3.

able 4 specifies the requirements for shear wave scanning eoverage for forging types 3a and 3b which have
niside diameter: inside diameter ratio less than 1,6:1. The effective depth of circumferentially criented shear
wave seans is limited by the probe angle and the forging diameter (see annex A),

LEZRHE 2 1, AR TR A = T VR A 23 o DU 2K

TELMS 3 b, BUE THATE 1, 2, 3BPPHME Gk,

FEZRHS 4, FUE T 3a M 3b RILAMEFNAREL/N T 1.6 LE 1 MBI F AR B 1 7 o F 22
Ko JH ISR A1 40 1A AT 280K P 52 B PRk A FEAIABCAE AR BB LR AD

12.2 Complex forgings

12.2 & RUBH

'or complex shaped forgings or complex shaped parts of forgings (tvpe 4) and small diameter forgings, the
anning coverage shall be agreed between the purchaser and the supplier at the time of enquiry and order
(see clause 4). This shall include, at least, the required probe angles, scanning directions and extent of scanning
rerage (orid or 100 %6,

12
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B BB A B R I S 5y (4 28 TN EARRAT (1 47140 7 i 75 2 K S 007 AE W i A
SAT AR LR GE IS 4 4500 XNz 2 DA FEESR LML, 5607 I R
wyu (M 100%).

12.3 Grid scanning coverage

12.3 MEE T E

Grid seanning shall be performed with the probe or probes traversed along the grid lines defined in Tables 2
and 4.

WA N 2 RS U A 3 3 4 R 1) I A e AT 41 4

Where recordable indications are revealed by grid seanning, additional scanning shall be performed around the
indications to determine their extent.

T R R AT T s AT ISR IR 78 I8 WA A8 B s (1 DX b S 414 DA
HIEH

12.4 104 % scanning coverage

12.4 100% i@ %

100 % scanning coverage shall be performed over the smfaces specified in Tables 3 and 4, by overlapping
consecutive probe traverses by at least 10 % of the effective probe diameter.

100% i 74 ofi N 1% 4% A% 3 MIA% 4 HhoRE (AR, A AR S EAT A 1) 1) T B8 B 1045
i, BB ITRRAT R EAR I 10% AT 314

12.5 Scanning speed

12.5 HEHE

Manual scanning speed shall not exeeed 150 mmis.

FHARHE L AR 150mm/s.

13
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Table 2 — Classification of forgings according to their shape and method of production

Rt 2- IR AT I T7 R B 20 A DU 3K

Type Shape ﬁiﬁﬁ‘/ﬂi
eI JEAR
13 Elongated with round or approximately round section, e.g. Direct forged.
bars, rods, cylinders, shafts, journals, dises cut from bars R
TEEFH AL TR e, Bk, A5, Ak,
R, REENE, HRRUIEIN ORI 82K
1b? Elongated with rectangular or approximately rectangular
section, g bars, rods, blocks, sections cut from bars
B TR TH R  aEfd, Blankess, #1268, Bk,
B U) BN A AR I
o4 Flattened, e.g: dises, plate, flywheels Upset
R I 2 P 0 P 1 P 2 il

S

3a

Hollow evlindrical shapes, e.g.: bottles, compressed gas tanks
O FFEER, e T, ARG

5

Mandrel forged
s

14




En 10228-3 1998.5 JiX

3b Hollow eylindrical shapes, e.g.: rings, flanges, rims Expanded
O BFIRR, W BR, Vs, R HEZ I S i

3c

4 All forgings or parts of forgings with complex shape Various
B ARV A B B A IR — ) % Fif

MNotes:

1} The purchaser shall be informed of the method of production at the time of enquiry and order.
% Type | forgings may incarporate bores of small diameter relative to the major dimensions,

2 Type 2 forgings may eventually be drilled (e.g: binding discs).

4 Type 2 forgings include products marifactured from forged billets and bars.

R

1) AEWAT AT BRIy, KT A & kA T

2) 1 BUBAF AT R AT AR BRI EAR AL

3) 2 RUERAF AT RE AR ARl (N AR

4) 2 BV EEE AR R AE 72 PR

Table 3 — Scanning coverage with normal probes

ik 3- HHEHRLNPMER

Type Grid Scanning! 100 % scanning!™
KR ELERE T 100%3 14 "2
1 1a Diameter, D Scan lines" Scan 100 % around at least 180° of
mm FHE 3) cylindrical surface
Hf, D =X FH AT 5K 4 /> 180 LR
D /NF55T 200 90 J& 2 100%.

@ D KT 200 /N4 | 60 Jif 3

‘ T 500 45 Jis 4
D AT 500 T4 | 30 fF 6

T 1000

D AT 1000

1b Scan along the lines of a square-link Sean 100 % on two perpendicular
orid on two perpendicular surfaces®¥! | qyrfaces

WA BT B R DV SO | AR E R 100%
L SUZAEEE T

15
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1} ydditional scanning (for example in both axial directions for type 3a) may be carried out if specified in the enquiry or order.

2 Scan aleng the lines of a square-link Scan 100 % around at least 180° on
grid around 360° on the eylindrical the cvlindrical surface and 100 %
surface and one lateral surface®) of one lateral surface

M A DKL A —/MUUTET 360 FERY )7 | FLERURE R 420 180 Rt
BB B b £ AT 416 100% +1 4, X — AN 1 1F A7
100% 4.
3 3a Scan along the lines of a square-link Scan 100 % around 360° on the
orid arcund 360° 4:11 the outer outer cylindrical surface
3 ; ) X N e
il i Lg SN I B T 360 1 AT
W AMARE T Y BEAT 360 FEIKITER | 100% 14 .
B K 24
3b 1 3c ;gn ﬂ?ﬂ%ﬂ&gﬂ]jﬂ&s ;feﬂﬂﬁgﬂm'h“k Sean 100 % around 360° on the
cylindrical surface and one lateral g&er lcgﬂji%chical surface and one
surfaced) T s
Q WA SMNEFER T — MU, IS8 | FIgEoh R AE % i A — Ml 360
g%E"’ 360 & 113 M R 2 AT 413 JEHEAT 100%34
N
4 Scanning coverage shall be specified in the enquiry or order
TEOY BT 5 P N A2 0 e 14 Y
Mates:

21 100 % means at least 10% probe overlap between consecutive probe traverses,

% For types la or 1b, if the presence of a bare prevents the opposite surface being reached, the number of scan lines shall be doubled

syrmumetrically.
Y The grid line separation shall be equal to the part thickness up to a maximum of 200 mm,

N ==Y
VESUS

1) WM AT P AR RE, AT REIE 7 ST AN (4 3a K1 2 DMl .

2) 100%[1 B ARATKIESHR B N L0 24T 10% [HELEE .

3) Xt 1a 5l 1b 38, WA BL LI AL B0 R iR A BIBHAT, A AR NAZ AR IE N S5 ) 2

(~7.
o

4) PR TR B %R TR, AREE 200 =K.

Table 4 — Scanning coverage with shear wave probes

B 4- BBERKIARE &

Type Grid seanning!!
e R EEET RN 100%F 4 "%

L} % seanning !

3a

| Scan in both directions along 3607

Scan in both circumferential

CIreunierential god ines, the
separation of which is equal to the
radial thickness up to a maximum of
200 mm

16
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WA AT 0 [H SR 1K 360 FEM | AT 100% F4.
WA LR BEATHI 48, F L 2 IR X B

MNZET HAER, AR
200 =K,
3b

=

4 Seanning coverage shall be specified in the enquiry or order
LEV BT B NAZ R e A 7

Notes

1} Additional scanning coverage may be carried out if specified in the enquiry or order.
) 100 % means at least 10 % probe overlap between consecutive probe traverses,
HE

1 WA BT R e, LA TR 447 o

2) 100% 1) R RSB LR I B ) 2 1A 2 /DA 10% I3RS &

13 Classification

13 43

13.1 Classification of indications

13.1 B E

Indications shall be classified according to their echodynamic patterns.
AR [P S AP IR 7m 7 A 2K

a) Pattern 1

As the probe is mowved, the A-scan display shows a single sharp indication rising smoothly in amplitude to a
maximum and then falling smeothly to zero (see Figure 1),

This pattern corresponds to discontinuity dimensions smaller than or equal to the —6 dB beam profile, such as
the echodynamic pattern obtained from the side-drilled holes used to plot the heam profile.

a) i1

KIS AN, A-FH R s oR s — I 21 B R, 1818 o2l s ki 1808~
B A% LK 1D,

XG2S W13 DL ANIE S RSN T BUEET--6dB Y IHT, 491 it AT T2 i 535 i P 1
RS AS 200 RIS 8 1 B .

b) Pattern 2

As the probe is moved, the A-scan display shows a single sharp indication rising smoothly in amplitude to a
maximum which is maintained with or without amplitude variation, and then falling smoothly to zero

(see Figure 2).

This pattern corresponds to discontinuity dimensions greater than the —6 dB beam profile.

by &2
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FERRSKIZ NI, AT Wt s A — I W R (1 ETHEs, 218 BT Bl mdeima, fREr
fEfc e, PR IRIEALA BB AT Il AR, ARJa et T % (LI 2).
AT 2B R AR 15 100 e AN I8 RS K T-6dB DG AR I T -

Lo o
= =
il -
Il = 3| =
E 1 E I
HiE= HE=
-— — -
Ranga i ;ﬁrci?‘:iii:un
] 7&‘ lE
A-sran presentation ﬁ_#ﬁ\i];—mu%?ﬁgﬁ“") Echodynamic pattern MR
(At typical prohe position) ~* AESASIIL (Variation in signal amplitede as probe is moved) AR ZNIN A5 518 L 7L 10)
igl"'l." — ratiern 1 A-scan presenta ion and echo enve ope presenta ion
F 1 Pati 1A tat] d ech 1 tat

B 1 — s 1A BRI A 0 B

| |
5 =
= | mm <= | m=
=4 ==
el L Bl
- | <

= S 2
Hange Probe position
N PR

A-scan presentation B- iR Echodynamic pattern [FI B AR
(At typical probe position) CHRSIAE S (o7 ) {Variation in signal amplitude as probe i= moved) CY RS R 2 I S0 10754k

Figure 2 — Pattern 2 A-scan presentation and echo envelope presentation

K 2 — K 2 A-F# BRI EIE sh AR B BN
13.2 Classification of discontinuities

13.2 NEZHM DR

Discontinuities shall be classified according to their echodynamic patterns as follows.

18
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ANELRHZ AT R sh S BT 202K, 228 0T

a) Point discontinuity

Echodynamic pattern 1 and/or dimensions equal to or less than the —6 dB beam width {see Figure 3).
a) mANIELL

[P AN 1 R/ER A T8N T-6dB IHCLEAS (LK 3D

by Extended discontinuity

Echodynamic pattermn 2 andfor dimensions greater than the —G6 dB beam width (see Figure 4).
b) ¥ AL

[l B AR 2 F/el RO R F-6db A IR SL ELAS (LI 4)

) Isolated discontinuities

The distance d. between points corresponding to the maxima of the indications of adjacent discontinuities
exceeds 40 mm (see Figure 5).

c) HAIESE

FEES d, BTN TAH AN E S AR 7R B S A s TR PR S, KT 40 220K (LR 5D,

d) Grouped discontinuities

The distance d, between points corresponding to the maxima of the indications of adjacent discontinuities is
less than or equal to 40 mm (see Figure 6.

d) #EEAES:
BRESd, BIOSH FAHABANE ST 7 (1 B AR A2 1] R B Y, N/ FB0EE T 40 =K (L 6D

Figure 3 — Point discontinuity Figure 4 — Extended discontinnity
(L>D,) (L=n)
3 FAAES (LsDp) 4 JRAES (LsDp)

T e e LR

Mimsaaen- -~ Tomnbatansd sl d | | S |
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5 BAR#ES: (L<Dp,d>40mm) 6 THEARES (L<Dp,d<40mm)

Symbols used:
1: Corventional outline of —6 dB discontinuity
Dy Width of beam at depth of discontinuity
d: Distance betwesn two discontinuities

L: Corventional length of —6 dB discontinuity

04T 5

1: -6dB ANELEE H] R R

Dp: W ARAE AL VIR BEAL 1) 98 1
d: PN ANELE [ (1 H 2

L: -6dB ANELE ) H] K2

14 Recording levels and acceptance criteria

14 EREFRNEZ IR
he applicable quality class(es) shall be agreed between the purchaser and supplier (see clause 4), Tables 5, 6

and 7 detail recording levels and aceeptance eriteria which shall be applied to four quality classes,

NOTE  Several quality classes may be applied to a forging or to parts of a forging; quality class 4 is the most stringent, dictating the
allest recording levels and acceptance eriteria, Where agreed, recording/evaluation levels and acceptance eniteria different from these
talled in Tables 5, 6 and T may be used.

LA P 0 i e A ot S AN 7 2 (R P o (IL4eak 4D R 5. 6 A1 7 45 T 7%
AL SR AF AL AR UE, NG T PUAS RS 2

s LA EAFGOT DU ] TR A B s s 4 SR g™, AURED I
SKAFGRZARUE . QIREIK IS, W SR APAE SRR FAE AT LL 53R 6. 6 Rl 7
HA

Table 5 — Quality classes, recording level and acceptance criteria for normal probes

R5 HBEKWRESFH, WRFEMEZIRMHE

Cuality class
Parameter .

2 Ji§ 37

~ 1 2 3
Recording level
Equivalent flat bottomed holes (EFBH) oy >8 >5 >3 >2
mm? <0.1 <0.3 <0.5 <0.6
Ratio B for rapid backwall echo reduction®®)
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ek 37
S0P EFL (EFBH) deq mm”
RIH i BE [ ek % R

Acceptance criteria <12 <8 <5 <3
EFEH (isolated point type discontinuities) d.q <8 <5 <3 <2
mum !

EFBH (extended or grouped point type discontinuities) dug
mm?!!

FEZhUE

EFBH (B[ s 4l 28 1 A3 4E) deq mm”

n dpy = Diameter of equivalent flat bottomed hole.
1) deq="t"JE LY H 1 EAE
2
=t
Fﬂ-,ﬁ:
where:
w=1 for t =60 mm
n=2 for ¢« B0 mm
F, = amplitude (screen height) of the #'! reduced backwall echo
2) F, = amplitnde (screen height) of the #'" backwall echo in the nearest discontinuity-free area at the same range as F,,. R =

A Y t260mm I n=1
24 <60 mm fif n=2
Fn=28 n AN/ i (R0 e ie - CRieD
Fo,n=AE T IMIEAELL X I H 5 P [FFE I EE n AN R i RlE - Gl

A I the reduction in backwall echo exceeds the recording level, this shall be further investigated.
Ratio R applies only to rapid reduction of backwall echo cansed by the presence of a discontiruity.

3D W AT B R NS I s AL, W R — R A
PR R HGE T i ANESE T HE AT i [R5 PR e/ o

Table 6 — Quality classes, recording level and acceptance criteria for shear wave probes using
DGS technigues with Nat bottomed holes

* 6——1fH DGS AR FIRALMBIBHR LR B FE R AR Z AR

Quality class 11) 2 3 4
J AR
Recording level d,, mm?) — >5 >3 >2
025 2% deq mm?
Acceptance criteria for isolated — <8 <5 <3

discontinuities d_, mm?)

IRSTASTE S (8252 kvt deq mm?

Acceptance eriteria for extended or grouped point | —— <5 <3 <2
type discontinuities d., mm?

PR S ANE S B2 bRl deq mm!
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Motes:
1) Shear wave scanning does not apply to quality class 1.
ki d,, = Diameter of equivalent flat bottomed hole.

VE: 1) BEEHRE TR S 1
2) deq="T AL I TIfE.

Table 7 — Quality classes, recording level and acceptance criteria for shear wave probes using
DAC techniquel)

F 7—f/H DAC BERMBBI LM RBE S, CREEMEZAE "

Wl s Nominal ek o Recording level o
FER A e S it
M o : I.Lsrlblntfu.f [-:xu*miv.d or grouped
e v el I N B IR ol
MHz WKEFL % % %
(DAC) DAC) (DAC)
POLAELE VY| 4 Rk A A2
% (DAC) froAsdg: VY
% (DAC)
1 2)
2 1 50 100 50
2 100 200 100
3 2 50 100 50
4 100 200 100
4 2 30 60 30
4 50 100 50

L} Based on 3 mm diameter side-drilled holes

%} Shear wave scanning does not apply to quality class 1.

% A DAC based on 3 mm diameter side-drilled hales shall be constructed for each frequency and each probe,
1) The indication amplitude in dB relative to the DAC is given in annex B.

1) LUEAR 3 2K M ) B L 0 Hefi

2) BRG] T R AER 1.

3) B APRAEE R E G AN LLEAR 3 KM B fL 0 LA (1) DAC.
4) frHtsk B 4y AR T DAC 1ILL dB KR KR /nIE 4 o

15 Sizing
15 1758

Where the extent of a discontinuity is required to be evaluated. one or more of the following techniques, as
agreed between the purchaser and the supplier, shall be used These technigues shall be carded out in
accordance with the requirements detailed in prEN 583-5.

22
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T L ANELL AR RE AT VRS IR Ik, 2 IR S8 A0 R 2 T RS, W] AR R i ) —
P2 MR, XL AR A2 prENS83-5 H i E A S i f R AT -

a) 6 dB-drop technicque;

b 20 dB-drop technioque;

c) maximum amplitude technique.

a) 6 dB FREHIAR

b) 20 dB FF#HA

c) I KIRMEHEIA

16 Reporting
16 R

All tests shall be the subject of a written report which shall include the following information as a mininmm
requirement:

JT AT B AR 2 B TR S 2, il 2D AR R LU BAE B

a) name of supplier;

a) LR 44 FK

b} order number;

b) & Hid

¢ identification of forging(s) under examination;

c) HATRII I BAFIIAR IR

d) seope of examination: examination zones and applicable quality classes,
d) AW RV s ARSI DX IR S FH PR 5 A 2

e) stage of manufacture at which ultrasonic testing was performed,;

e) HIEE A I AT AS I I 1) o i B B

1 swrface condition;

IE RN

a1 eqmipment used (flaw detector, prohes, calibration and reference blocks):
g) MR CGREERINES . Bk RUEIFIZEH0)

h) technique(s) used to set sensitivity;

h) BCE RO PTAE R

i} reference to this standard or reference to the written procedure used (where applicable);
i) SAET S E AT S ChE D

j) results of examination:

j) g R

k) location, classification and amplitude (in terms of FBH-equivalent diameter, or in percent of SDH) of all
discontinuities exceeding the appropriate recording/acceptance criteria;

K) A RISk B AR T ANESERI AL 0 2R NRiE (] FBH & HARAE,
5# F SDH F43 H

I} details of any restrictions to the required scanning coverage and if applicable the extent of the near surface
ZONE;

1) O SRV  FE AT BT R A ) TR0 P 7 LR SR P ) By R o X ) /)

m) date of examination;

m) KK

) name, qualification and signature of operator

23
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n) FAEN RIS . BRI A .
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Annex A (informative)
M A (SEHERKD
Maximum testable depth for circumferential shear wave scans

I8 AR 43 48 ) BB oK T AR R BE

Figure A1 shows the maximum testable depth for circumferential shear wave scans for a given probe and beam
path range.

B A R 9 R PR S R R L P PR 53] 9 1488 1) e KT IR

Beam path ronge O
—\ Maximum testohle

depth M

e

TR VEF D

S ' o RKAINRRE M

- |
: ‘\(’ Probe angle X

/ 9 T~Reflector
e N
\ S BRERAREE X
% . R 558
N
N\ D S T8 ELN MBI 60 S 3 b B
% D is the beam path range for normal
AMEBEIE RN Wy incidence on a radial reflector
——
4 M is the maximum testable depth for a
particular probe angle and outside radius R
M PR S  BE RIS R M 03
AR
Probe angle Maximum test depth Beam path range
X M il
TR AE X B R EE M S FNAE VI D

70° 0.06R 0.34R

60° 0.13R 0.50R

50° 0.24R 0.64R

45° 0.30R 0.70R

35° 0.42R 0.82R

NOTE The macimum testable depth and beam path range to maximum testable depth are given in terms of the outside
radius, H, of the forging for radial reflectors. The beam path range, [), values shown can effectively be doubled.

T f R AT A BT foe KT IR B PR ARG [ S LAAR i) S s B A2 R
Rl BRI E D I AT AT RO fs .
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Figure A.1 — Maximum testable depth for circumferential shear wave scans

A B P K B KT AR B
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Annex B (informative)

% B (ZHHHD
dB amplitude of indication relative to % DAC
A% T%DAC 7~ dB 1B

As an alternative to constmicting a DAC which is a percentage of the 3 mmm diameter side-drilled hole DAC
{100 % DAL, the required recording/acceptance level may be achieved by constructing the 3 mm DAC
{100 % DAC) and adjusting the amplitude according to Table B.1.

YE it DAC BT %, Bt HARA 3 =2 KIM n &4l DAC 1 7tk (100%DAC),
7 B SR a2 A g T DL I i 3 222K 1) DAC(100%DAC) 44 R 3 B.1 1 48 52 11y S
.

Table B.1 — dB amplitude relative to % DAC

# B.1-#%} T%DAC ] dB i
DAC % Amplitnde of indication relative te DAC
dB
AHXT T DAC 4871 5
dB
30 -10
50 -6
60 -4
100 0
200 +6
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