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Firer Editing

» 100 mm (approx.) diemeter or edegs lengikh

1, Furpose and nature of teat aheet

Thip tast gheet deserlbem the ulirasenle legting of forg!ngs and
stedl bare (hereinafter referred Lo nps forging) for general ueg,
profearenilially with reference to tha detectiion ;:I intarnel defectis,
empleying the pulse—ache technique. e ulirasenic test furnishee
infemution on poipte of reflection aes regards thelr locathon, elze,
extapt end frequerdy of occurranece. Par forglngs reauiring

acte »tance testlng this teot shest Sarves a5 4 _dl'nectj'.-a For dafinlng
tlhe scop® of teaving late Farggraph £.2) amd the acceplance levels
{ago Foragraph 8.5 and 6.8), It deseribes the teating te:l‘.i*.iquen

and corditions wandatesry for the teating syoitem, the nature of the

workpiece nd the cleasification ef the tegt resulio,

2, Scocoe - ———

The 3ceb eheet aprliss 1o the testing of suitably prepared, rawr and
muchined , non~teat treated znd best treated forgings, preferentiallr

mads fror ron-alley and zlloy astesls {(see Faragraph 6.1]. .
56 F* G060 appliea to forgingg wubject to more EEvers equirements.,

Jf the t==i ib pérfn:med on forgings from non~traneforeabls ste=ls,
the tecstability can W impaired by acund attenuation aned gther
dauces, Jn caded Euck af these the attainatle recombing limiie and
accectgnes lévela ehall he guoted te facilitate assessment of the
weatability. 1 the testability criterion is net met, uny subeequont
attitrna require an agreemeni with the custemer gr the custoder's

representative to be roached.

A. Clessificztion
Depending on the scope cf testing the teat on the forgings ahall be
pubdivided intoc four tent groupas (cf. Paragraph 65.2) und damnding

») In preparatlon
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on ihe rermissible helxht wnd length of the indicution Llnteo five &) za
clessea [of. Faragraphe G.4 and 8,5, Tavlse 1), GSlmilarly, the
rermiseible freaguency of the indicatlons is dlvided into five f-’E_'_q;Ll—'
ency clanwses {of. Puragraph 6.4.3). . .

Frappration of TorTiafe reguiCicg teating

Forglnge tzsted aa blenks chall b presanted In simple o arXially
symmé trical form (ese DIN €4 126 , Fart'l, Paragraph §). The rippling
snd roughnese ol tage surfgesn gnd othar Surfacss used for reflectian

purposae shall permit an adequate probe—ta-forging coupling.

A cgmoolth gurface fraed from loosd acale ooy be sufficient for
tecting, provided satiufmctory counling is guhrmt“d. If the
surface hae i¢ be machined, an avearage roughns e R‘_ .,-5 24 ’;um

(according to DIN 4762} aeTyes az Tefererce value for machining.

1r the cane of non-heal treated steel it ahall ke npted that the
gnound atienuation of the workpiecee Janciiong s teet as lang am the
agTeed stceptance level lor eeoxding liruil:]' is reached. Je far aaw.
&2 "trunaformable" ates]l i®s concermed, the farging ¢mn ba heat

treated to Treduce =ocund Ittantuation.

The surface fipish ard the metallurgical atructure neceaaary to
achieve the defeet detlectability demended in the te=ast as well me

tpr machining arnd heet treatetnt oonditlon, LF apecified, ehall be
adapted to one a.nﬁt.he:r and epeure detection of the sige clans of -r.!:;;:
indication quotad in the onder {Table 1).

Teating aysten

[ 2.1 Teating squipment;

The ultrasanic %erting appazatus ghell Tynection In accordance with
the pulas-echo principla and permit measurement of relatlve echo-
heighty within + 2 AB uaing a gain controller callbrated in decibele
(dE). The amplifierx nh;'.ll a6t have sny anplifier threshsld end no 1)
s2aturation within the ut!lized vensitivity rarge of the iretrumenti 7,

1) For further particulars regarding the requirepenta laid dowp fox
tha teeling syetac condult DLN %4 126 — Gsnaral ultramonic testing
regulatlons, Part 1: Testing syetem ~ Regquimmmnte; Fart 2: Testing

praceduresd.
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The time base range requlred Lor tezting sball be adjuatubie on the
insttument, leviatlona from lineasrity of up te 2% ol the time baue
vrange setting ere acceptable.

-
s .

Ultrasonic_probes

Th vominal fragquancy of the probe shall e adgpted ta the sime af
the digo-akalked mflaator, the lergth of the oourd path wnd the
Boundl atiernustion of the teekb obiect, Teeting is gEnerally
rrfored with 1 MHg to 4 MHz: oiner freqguencies may be useri..
provided the aceeptance laveles 1aid down in Paregracvh €.5 mmain
detectabla,

SNopmal (compreaslon wave ) probes are generglly‘used. Other prabe-
types such a8 tranemittér—ieceiter {(TR)-probes ar ungle prokes mey
sfiditionally be employed a.g. For detecting near-surfecea reflectars,
for the betler rmaoclution ef irdicatlons froem relatively imaceeac—
ikle parts of forgings, as well as for hollow b-:uiies or unuousl
defect peaitions., This kplde especially feor teat groupe } apd 4

{ese Paragraph 6.2). .

Cne Distence—CGain-5ige {DGS ln Epgllah, AVC in Carman)-disgram
grall be snown for each ﬁmhu-trpe to smeiat in the evalustiaon aof

ipdicutiong in mm ¢ircular disc Teflector size KSR 1in Garman).
Sortrel aof testing sysiem

Thiga control ks based on TEN 5S4 126 Fart I. feferemce Block 1 im

acenrdgnoy Wilih mis o4 125 p

wlall L wvaiiable for ingtrument
cgllErgtion ua w2ll as for tha contrel of the inetrudnt [unction
und the prohe,

3)

Fefererce Block 2 in sccordance with DIN 5S4 1227/ ar olher
suitable conparison blocks with reference r=flectors may alsg be

uaed ,

2) LiF 54 120 —~ Reference 'nl_or.:k l and its une for the <calibration

and centrel of ultraesopic pulse~echo #guipaent.

3} DIN 54 122 — Beference block Z end its use for the salibratiom

and contrgl of ultredonlic pulpe-&cha aquipment.

159:14
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Coupling_ugmnts

The coupllng anlyg 2hall Balicfaclerily %=t the surlace al t.lLl‘:l" .
test object. Water {preferentiully with higher vincesily-
promoting sdditives), oile and pnstes wre saltable. The gare

Q

' coupling ngent ashall te employed for callibrating the teat arétem amd

fer the Bubzeguent topting tasks. When finish—wmachired {arglags
are tedted, the coupling seents shull not zreate any corrasion
hazurd., After tectlng the teated surface ahall be clzaned op
drijed,

Testing procedyre
Time 6 tEst_

Preliminary tests mhall be carriad out at the saTliest to enable
g deeisicon an the temtability and esrviceablliirty of the ferging
ta ke reasachad. Avcepigncee fextyg are gowerglly periproed om the
wosk object in §iw simpleat forw, howsaver mftep the heat treuwtmen:
wiich ie critleal for ‘t‘;'l'ale properties of the material o in agreed

pizfabricatjion etpges.

in accordance with the differsnt darmarde made on the fargings tha
gcope of teatlng ¢an be aubdivided inte Tour last gtouja. Parie of

forgings that are disoarded during machining nead ncl te cornslderad.

Test Group Li

Testing with normal [(conpression ¥ave } probes along vne or emvarsl
scanning pzthas of 50 m1u marimum width on the eziernal surlace oQver
the entize Jangth of the p=2rimeter — In the case of disce aleo om
the epd oot — Thaere Lhe core zeona of the croes mection ghall

g=nerally e covered.

Lo 14
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-é' Ope scanming paidb o

{n axial dixuction

T amplae:

Ome ecencoing path each
[ on The end Lace: and the

paripheral arsa

’W -4 gxial meannind paths
' "

. ip axtal direction
LIS T7

Rollow bodies or Tings

4
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Test CUroup 23
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-

Testing with normal probes alaod two or aere #canning pathe af S 0mm

maximgumn width = in the caee of diace with a raster acan an $the end face -
over the entipe length of the surfaoe line er peripoeral lica. Tha core
2ope of the croes eection apd an eddlitlconal part of the volume is-cove red,

Exaqolen: - : —

Two Bcanning pathe '900
B offaet in axlal direction
]

Bawa
v Twe or saveral scanning
] i Patks on the peripheral
=i ares and on the end face
— ﬂ_ in the reptcr at a apacina
* Dimca S af 200 mm

Nore than feur axiel

|
A @ acanning Paths in

nxinl dimetion

=

Holfbr bodies or Fings
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Teat_Croup 3 : : "
I Teatlng with nermal probes from iwo direciions at 9{}:’ io ¢ach other on
the surlace accuaslhble from the cutalde wijth covernge of the largeal
I posatitle volums af the Torging. Other probe—types may elss be uasd [er
an evaluntion of ihe Lrdications. ' ' _
I - N It Teast Falf ifr Sifcum——
Example B2 : ferance ovar the entirze
‘.,,, M lenzth: one uxiul Wot fraa
I ) - one and face ie subieat ta
eepulate F_g:reemnt, -
. EBars - Tt
| g

% least hall the circumn

N “_._;'_g,rfnr:e of the peripheral <..
I R R eres and ond comple te mnd
i j ' face L
l ‘Dleca ' . e
— ) -
{ Completa axtarnel patinke ral
I —FTIX7TTIT arg and one end face
l feet Groyp 43 2Lz
T Bellow bodles or ringe :
Testirz of the entire atteinsble velume in cases of upecial testing
I requirements. 'fhe scopa oI testing, the application of etverml provc-
bipo2 asz wall ga tha LLiEl.liqs of teating and invidence, tall am @ .
I yule for an agresment betwden the manufaciurer and bhe custager ar Bhall
! te degigiated by the contracior.
I Sote: In casen of cpecial testing requizementa It i8 posesibtle to fall
I back, }f need be, on SEF CIUDO*}.
| =} -Iﬂ preparation
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6.1 Teating procgdyre
Testing shall be carrpied cut in accordance with- DIN 54 126, FPart 2.
in compliance with the tost group, the aurfacesel Lhe forzing
mquiring testing are-anannad with tha probe. To do thiz the
“tggbing eystem hge jnltially been ad jueted at charactercistic
polntd {plare purallel]l surfacee or axiglly symmetrioal zone s and
cheeked in erder +o enpure that the ex)atlng metallurgicol strue-

ture pnd the thoasn noeminal frequeney guarantae adequats testati-
lity. Thia can be done by:

4)

allowance having to be made for the sound gltenustion amd the

1} crlewlating the required galn from the DOS-diagram with an

transfer logE, or

2) adjustmenis at the correeponding reference raflectars in a

\.

conparigon or reference block, 1f neceavary with an mllowmnce

Mming made {or aound atitruation wnd tranafer lozsea,

If the dignal-to—nclse Iratln related to the recording limit Lsae_‘_:
Faragrapk 6.8} is & 64B, any fyrther gctlona requim an agreemert
be kween manufacturer and customer, lndications requifing recorclng
shell te exprzssed in oa KiIF {circular disg reflector) or "ihe‘ '

agount in db the height excesds the Mmfurepce refleatar.

The ad justment of the taating sensitivity shall be sc carried out
that the Tecowdad indicstiona attsin at lagal 15 of the screan
ha§ght. IC thim ie not posalbdle, an appropriats antry shall te
mgda im the taat report,

#hen the screen image i visually examiped the testing speed shgli
not excend 100 mm 1-1. Undar sgutomatle scanning copdliions the
teating ateed and the pulse mepetition freaquency shall e a0
aljusted relative To ench other that the permisaible sizea and

lenzthe of the indlcatliona (Table 1} are reliably detected.

4) The Zeaomeiry snéfor the dimenciona of tha test eblect limlt
the applilcatien eof the DGS-methed (alde wall affect, nearprobte

defectes, curved esurfacee).

dF M TN T B T e e B R AN W M S O S e e
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Acn & tesl eurfuce iec coptinuously scunned in compiiunce with test

rroups 3 and 4 lbe scanaitg paths shall overiap by approximately 154,

Angigations

G,4.1 Indicationz wikthaut extent

A.4.2 Indivcatinng ¥ith sxtent

Indlcatlons withrul extent ar¢ VLhe echosd reeeivad from peinta af
milaction euflfaring unilorn gain luaa_u in all directions during
stendy probe acannkng., Their maanitude ia déncriher! by the

diamtar of the pormissllle cirveulse dips relflector accomiing te

Table 1.

R . g e o g oy e .

tzadicatlions with éxtent have no uniform gain decrease, at lesst

not in one dipectiion., The extent ie deteywmiped with tha halfl-
value methed. The extent Lo grédater thabh the dlumtar_nr tha
parmisaiple dircioler dles.reflector. Farticalara of thes maximum
lepgths accarding to aire class are llsted in Table I for dirfesrent
acce ptarnce levels, An pllowange shall be made for the sound [ield-

charasteriotics nf the probe,

6.4.1 Indication freguency

The indication fmguency 1s& the gumber of indications above t':he
recording limit in she body of the forging or agre2d popes (s=es
Fara, raph 6£.5). Table Z gives the sukdirvialons jpto frequency
clagas s a Lo nl. The Treguancy f:la.na aril the relerepse aize
[valume of total forzing, longitucinal =2ction or gopen subjecied
tp different loada} shall o gpeel Fied in the apder,

6.4.4 Pottom echo decreane

6.5

1f the tottom echo decreases ailgmificantly [declize of tottom eche
amplitude dewn to the zore af the recording limit), the eorrespond-
ing zune8 &hall b9 acanned with another teet Irequency and ip

aaother dimatlen ufl Incidepce -
Acgmptance lmve]

Tha acoeptaree level af indicatlend taguires the agrescent belwsen
marufecturar and cuatamer la aocordance with tht Aize fles8e s in

™

4oy
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Table 1 and tie fraqusncy cleaece in Takle 2.Fer parts of forginge
expossd to different streaees, zonec can be demarculed ln which
differont indication: 6izes 1n zccordunce wlth tho clasalfication
in Tabla 1 and frequency scearding ta claseification in Table 2

can ba acoepied.

Begordiig limit

Unless otherwiese agreed, the recordipy limit shall be equuted to
the corresponding accepiance level {of . raragrsph 6,5)(ses Table 1),
in this come it muffices to quete the indicuticn frequency. The
recording limit can be gquoted in pddition Lo the accepitance level.
in this csee the ratio of the mcocdipg limit to the accepltance
level amounts to B dB., The signal=to=nolass ratio to the mcording
ligit sahall likewies amount to at least 5 4B (3=e lraragTaph 2).

Ject repozt

The tez2t report mhell oontain twe follo®ing dmtnt
a) Charaeteristie data af tast pleces.

L} Yata of testing regulatlon T
£) Type of test eguipmeni and probe

4% Corditlon of test surface

a} Coupling agent

) Scaope of t29tlng in accordance with the iest group

g} Recorting limit and acceptance level

b) ERasult

Ultrasonic irdiczticona aktove the recording limit (which may, on
cacacione, be subject to agrsesent] £hall ba descrited in terms

of their location, slze, extent or frequency in coapliance with _
the order oFf — Lf required in & true=ic-acals sketch of the forging,
tpe ¢rots eectlon or o development of the surface, For i=st grouphd

1 and 4 the type of adjuatiment, engles of incidence, Found

“attenuation and tramafer correction shall additidnally be gquntad,

In caces Where ah agreecent on zones demanding differtnt eveluationm
has been reached, they huve to be appropristely indiceted in the

sketch.
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8, QOrdering ipatruciions
l Fer ordere to Lhia Test Sheet an agreement ehall be reuchad

regarding the teet group, the size clags of Lhe indicatlions, .if_.:
necaprary tos parminsivle frejuency {cf. Faragrape 6.4.3), the
rmcording limit, the aurfmce condition amd the heat tregtmant

condition ™Mauimd for teating.

Table 1: Size ¢lacseaw for permissible lipiis of the
" inéhcatione {mee¢ Parsgraph= 6.4.1 and 6.4,7

At ce ptTance Levels
lrdicztions D}ipdicwtions Mexioum

with 'B]:tlgj.- ! Fx“ﬂtj
i'.l.'!_-ﬂ-'ll]

Stz

clasa|witnout exien
ining kSR |1k mm KSR

14 10 80 -
10 7 80
7 .9 40 [
> 3 - | an

3 2 c

moQoGDy

ir

L Leperding on the slze class indicaticne without extent shall
bave 4 apecing of 5 x wm K3R. If the spacings am ahorter,
the lndications shall be regarded ma "indjcstions with extent”,
Agrrement according 4o Table 2 shell b meachsd megarding to
the permissible frequency.

2y .
) KS3R = cireuwlar diae mflactor, The gradation of tht mlze clppuesn

3) Subject Lo agresment a;l allotgnee cun be made for excesding tha
MAXIMUD SZTent, with account kelng taken ef the rernmiocible
frequency. an Indication with extent e_g. of 150 mg length Tor
size class X corresponds to a fregquency of 150:BQ0 = 32

= 10 -

I-_ ™, 16 bazed an diffevrances in gain of eptroxinately & 48,
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Takla 21 Freguency clasves (gsee Paragraph 6.4.3)

ﬁl:cug"ll'n.lnea Le » lw-. . -
Praquency o, of indicatione J No, of ipdloathana.
Clage without extent . ¥ith extent
- 32 18 |
b 16 - -8
o B 4
4 4 )
B ' 2 1

I Toha yaference £izd e in @ach cage sublact to agraerent accordlng

to the @iza, zone or lengibh &f ithe forging.

Vail¥



