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4.2 MAGNET I SER INGSR | KTN I NG

Minst tv3 provalngar skall goras o3 varje
provyta. Vid den andra provningen skall
magnetfaltet laggas vinke'!ratt mot rilktnl, jen |
den firsta provnlngen.

4,) TACYNING AV PROVYTAN

Provningen skall utforas med tillrackl!gt
bverlappnlng for att sakerstalls 100 1-1g
tacknlng av provytai.

4.4 PROVN | NGSF CRF ARANDE

Provningen, skall utforas enl den kont!nuer|lga
mefoden, vliket 1nnebor att magnetpulver
pAtores under pdgdende magnet!ser!ng.
P3férandet skall vera helt avsiutat Innan
magnat!seringen sids 1frin.

4.5 AVMAGNET | SERING
Avmagnat!sering av provtorendlet ar nddvand!gt
dar rumanent magnet!sm pdverkar detaljen nar

den placeras | slo ratta konstruktlon aller
mlljd.

S BEDAMNING AV INDIKATIONER

Alla Indlkatloner skall bedomas enl
acceptansnlvd pkt 6.

Dlskont!nulteter !ndlkeras gencm att
pulvernaterlalet kvarhdils pd ytan. Emelle~tld
kan lokals ytojdmnheter sdsom mirken trdn
mekanl sk berebetning, var!atloner | magnet!sk
pe weabllltet sawt vlssa metallurglska fenomen
ge upphov t11l !cke relevanta Indlkal loner.

Breda omrdden med pulversamilinger som kan
maske~a Indlkatloner av dlskont!nulteter ar
cacceptebla. Dessa omr3den skall omprovas efter
rengdring.

4.2 DIREZCTION OF MAGNETIZATION

At least two separate examinatlions snail be
-arrlad out on each area: !n the second
exam!1ation, the |lnes of magnetic flux shall be
appro«Imate|y perpendlcular to those used for the
f1rst examinatlon In ‘hat area.

5.5 EXAMINATION COVERAGE
Examlnatlons shall be conducted with sufflclent

over lmp to assu~e 100 percent coverage at the
@stabl!shed tast senslvity.

4.4 SEQUENCE OF OPERATION
Examlnation shall be done by the contlnuous

mathod: that !s the magnetlzlng current remalns on
“hlle excess of exarlnztlon medlum !s removed.

4.5 DEMAGNET | ZATION
Demagnet!zat!ion followlng examlnation 1s requlred,

where resudual magnet!sm can Interfere wlth
subsequent processes O UsSage.

5 EVALUATION OF INDICATIONS

All Indlicatlons shall be evaluated In terms of the
acceptance stundard polnt 6.

Discontlrultles av 1he surface a~e Indlcated by
the retentlon of examlnat!on medlum: however,
locallzed surface lrregularitles due to macninlng
works or other surface cond!tlons may produce
non-relevant !ndicatlons.

Broad areas of particle accumulatlon which could
mask Ind!cetlons of dlscontinulties are
unacceptable, and those areas shall be cleaned and
reexaml ned.
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6 ACCEPTANS NIVA

Om Inget annat féresirlvs | andra anvanda
spec!flkatloner sd ar 5l jande Indlkatloner
oacceptab|a.

1. Sprickor eiler llnjara Indlkatloner.

2. Runda !nditatloner med en dlmenslon storre
an 5 mm. For svetsar galier 1.5 mm.

3. Fyra eller fle~ !ndlkatloner p3 I1nje med
kantavstdrd 1.5 mm eller mlndre.

4. Fem cller ‘lera Indlkatloner lnom en yta pd
4000 mm? vars stérsta utstracknlng ar mlndre
an 150 mm. Harvld skall ytans form bestammas
| ett t11| detekterna ogynnsamt f&~hd|lande.

7 REDOV I SN ING
7.1 RAPPORTER INGSN | VA

Alla oacceptadla Indlkatloner skall rapporteras

7.2 RAPPCRTER ! NG

Provningsresiitatet skall rapporteras pd
Slankett 566 "Rapport magnetpulverprovnlng”

Repporten skall Innehdila f51jande uppg! fter:

Ordernr

Kvalltet

Foren3l och antal

Provare, behirlghetsintyg samt nlv3
Avdelning och datum
Provnlngsforeskr!ft
Provnlngsapparat

Magnetpulver

Magnet | seringssatt

YtbehandiIng

Magnet!seringsstrém (AC, DC eller permanent) Ev
kundkontrollants slgn.

Resultat av provnlngen.

6 ACCEPTHNCE STANDARD

If not stated !n other spaclflcatlons followlng
Indlcatlons are unaccaptabie:

l.-Any cracks or Ilnear Indlcatlons

2. Rounded Indlcatlions with d!menslon greater than
5 imm. For weldments Is 1.5 mm valld.

3. Four of more Indlicatlons !n a |lne separated by
1.5 mm or less edge to edge.

4. Flve or more Indlcations In any 4000m2 (O.4dm?)
area whose major dlmenslon !s no more tnan
150 mm with the 4Imenslon taken In the most
unfavourable locatlon relatlive to the
Indlcatlon belng =valuated.

7 REPORTS

7.1 RECORDING LEVEL

All unacceptable Indlcatlons shall be recorded.

7.2 REPORTS

Testing resultats shall be reported on furm No.
566: Record of Magnetlc article Test!.g.

Test record should contaln:

Department

Date

Order No

Materlel
Denow!nat!lon
Orawlng No
Purchaser
Purchaser's No

used Testing Spec!flcat!lon
MT=unlt

Magnetlc Ink
Magnet!zation
Surface treatment
Magnetlzing current

Ldas (Jas
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| forekommande fall: (AC, DC or permanent)
R!tningsnr, charge Operator
Kund och kundordernr. Operator's Cert!flcate No
Kundkontrol lantens underskr!ft. and then sultable Purchaser lInspector's slgnature.
Result of the testIng.
8. PERSONALKVAL | FIKATION 8. PERSONNEL QUALIFICATION
Provnlngspersonalen skall vara utblldad och har Personney performing examlnatlon shall be
behorighet eni kval!tetsdokument 5150305 quallfled according to Quailty document 5 150 305.
(iTkvard!g med ASNT-TC-1A). (equal to SNT-TC-1A.
|
!
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Denna metodspec!flkatlon behandlar magnet-
pulverprovning med handok, alektro- eller
rermanentmagnet.

“agnetoulverprovning anvands t5r att upptacka
sprickor och andra tlnjara dl skont!nulteter |
ferromagnet|ska mater!ai.

¥instligheten ar storst for ytdlskontlnulteter
och den aviar snabbt med djupet under ytan.

2 PREPARER ING AV YTAN

Normalt kan provnlng utforas pa den yta som
e-hiltes ofter svetsning, valsnling, gjutning
aller smldnlng.

En stipning etler bearbetning kan I vlssa fall
kravas tor att avtdgsna ojamnheter som anars
kan dotja ot!tt3tna d!skontinulteter.

Fére provn!ngen skall provytorna och nar-
t1ggande ytcr lnom minst 25 mm vara torra och
rengjorda frin otja, fett, smuts, flussmedel
och annat som kan p5verka provnlngen.

For rengdring kan anviéndas rengor!ngsmedel,
organ!ska ldsnlngsmedel, fargborttagningsnedel,
bltastring och ultraljudtvattning.

3 UTRUSTNING
3.1 MAGNE T I SERINGSUTRUSTNING

Handok, elektromagnet!skt AC och/elter DC eltler
permanentmnagnet! skt.

Benamming Blad nr/Sheet.No Ocku nent nrrDocument No Senaste anar /
Yagnetpu lverprovning med handok 1 0 807 922 Latest rev
Ocnoqu‘c particle examlination using nand-hotd Uppglord/issued | Kontr /Crecked Avd /Dept Datum/Date
yoke Hg%& Mngw, PUM 1 840810
e 7
1 ALLMANT 1 GENERAL

This s a methcd speclfication of magnet!c
particte testing with hand-hold yoke,
elextromagnetic or permanent magnet!c.

Magnet!c partlcle testing provides for the
detectlon of cracks and other llnear
dlscontinultler and shall be appllcaole only to
ferromagnetic rate-latls.

Its sensltlvity Is greatest for surface

dlscontinultles and diminl shes rapldly with depth
below the surface.

2 SURFACE PREPARATION

Satlsfactory results may generelly be obtalned
when the surface are In as-welded, as-rolled,
as-cast or as forged condltlon. However, surface
preparation by grlnding or mach!nlng may be
necessary In some cases where surface
Irrequtarities otherw!se would mask the Ind'catlon
of dlscontlnulties.

Prlor to magnetlc particle testing, the surfacs to
be examlned and any adjacent area wlthin at least
25 mm of the surface to be examined, shall be dry
and free form any grease, dirt, scals, waldlng,
flux, spatter, oll or other extranaous matters
thot would Interface with the examlnatlion.

Cieanlng may bn accompl!shed by detergents,
organlc solvents, descallng solutlons, palnt
removers, sand cr grlt blasting, and ultrasonlc
cleanlng methods.

3 EQIPMENT.
3.1 MAGNETIZING FACILITIES

Hand-hold yoke, electromagnet!c, AC or/and DC
supplled, or permanent magnet!c.

14311 ‘

.ﬁ"_." nriRev. No. 1 2 3 4 5
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5.2 MAGNETPULVER 3.2 MAGNETIC PARTICLES

Se speclf'katlon OPM 012,

3.3 BELYSNING

3. 5.1

Dags! jus alier artliclell belysning skall vara
blandfr! och uan storarde reflexer. Selysnincen
skatl vara m'nst 500 tux.

3.3.2

Uttraviolett Ijus skall ha en v3glangd Inom
onr3det 0.35 = 0.40 um, s3 att de flou-eserande
partiklarna lyser (flourecerar) ndr de utsatts
for ultraviotett tjus. Inspektlonen skall ske |
rum med avskarmat dagsl jus.

3.4 KAL IBRERING AY UTRUSTNING

Om ett elektromagnet!skt ok fér AC anvands ar
kravist ph lyftkraft minst 5 kg vid ett
polavstdnd pd 75-100 mm.

Om ert eiektromagnet!skt ok for DC eller ett
permanentmagnet!skt ok anvands, 3r kravet pd
tyfturaft minst 20 kg vid ett potavstdnd pd
75=100 mn.

4 PROVN ING

4.1 MAGNET I SERING

Med handck upptacks dlskont!nulteter vinkelratt
mot en llnje genom b3da polerna, och som l1gger
! ytan.

Magnetic part!cies to be sued describes In OPM
012,

3.3 ILLUMINAT ION

3‘3.'

Day light or artlficlal !ight shall be fres from
dazzle and shall not produce Interfering
reftections. |!lumination should be at least 50C
Lux.

3.3.2

Black llght shatl have a wawe lenght within the
range of 0.35 - 0.40 um such that the particles
emlt a b~lttlant flucrescence when subjected to
thls llght. The examinatlion Is to be conducted In
a darkened area.

3.4 EQU IPMENT CAL IBRATION

If an AC-supplled electromagnetic yoke !s used,
tifting power of at least 5 kg reqlured and a pole
spacing of 75 to 150 mm.

|¥ DC-supplled electromagnetic yoke or a permanent
mo‘netic ycke Is used, Il1fting power of at least
20 kg !s requlred and a pole spacing of 75 to 150
mine

4 TESTING
4.1 MAGNETIZING

Yoke method detects dlscontlnult!es perpenclcular
to a tlne through both poles, and which actually
come to the surface.
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4.3.1 4.3.1 Reference block with f.b.h

1

!

Be| ropp 1. 364 FOH G 2rmm
Re}. Cropp 2. 3s¢ FBH ¢ Zmm

Fig. 1. Referenskropp fér vinkelsdkare 45°
Referensblock for angleprobes 45°

Ssé FBli_¢2n_-_n_v_!
33+ FBH ¢3mm

-
4.3.2 Referenskropp med FRH for 4.3.2 Reference block with notches
normalsékare for normal probes
| et - =
Q) 5 Q) o % !
' IA.L J.‘,__* % 0‘ ‘
[ w; | = '_L'__L o ‘3
| o | 1 ol
‘ wy l i 'l i_
| Wi | [T
Ec‘l. Liopp 3 S+ TBH #a 2 e
Eed KLropp 4. 5s4 FBH ¢ Imm
Fig. 2 Referenskropp for normalsdkare
Referensblock for normalprobes
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4.3.3 Referenskropp med spir for
normalsdkare

4.3.3 Reference block with notches
for normal probes

B S oy

10

N 58

'l el A
0

= 2 i B R

P |

2(} Xiopp 5 fo:/w'mch'ia srr;.r / 3 ochh § pmm breda

Fig. 3. Referenskropp for normalsdkare
Referensblock for normalprobes

4.4 KOPPLINGSMEDEL

Soa kbpplingsmedel anvandes olja,
glycerin, tapetklister eller mot-
svarande.

4.5 KONTROLL AV UTRUSTNING

Ultral judutrustningen kontrolleras
regelbundet varje vecka samt en grund-
ligare genomgdng varje dr enligt skriv-
na instruktioner.

| s. KO? NSTRUKT

Vissa uppgifter som t.ex specifikation
av svetsskarven, svetsklass,
provningsoafattning, provningsklass
for ultraljudprovning, dvrig provning
etc finns angivet i objektbunden
kontrollinstruktion och/eller

4.4 COUPLANT

0il, glycerine, paperhanger’s paste or
similar may be used as couplant.

4.5 CHECKING THE EQUIPMENT

Ultrasonic testing equipment should be
checked on a weekly basis, and should
undergo a thorough overhaul once a
year, as specified in the printed
instructions.

5. JESTING SPECIFICATION

Certain information as for example
specification of the weld, welding
class, testing extent, testing class
for ultrasonic testing, other testing
.etc is specified in objectrelated
testing specification and or welding

svetsplar. specification.
Uaihngrongrann ot (as oo 5 (11) 0 809 391 2
AL -
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|

| & EROVNING 6. TESTING

6.1 KALIBRERING

Lampligt mitomride instilles mot kali-
breringskropparna i pkt 4.2. De anvin-
des ocksd for kontroll av vinkelsdkar-
nas utpunkt.

Som referens for férstirkningen an-
vindes flatbottnade hil (FBH). Refe-
rensnivin for svetsskarvar i olika
plattjocklek ar sisom fo1jer (tunnaste
plat gdller vid olika plittjocklekar):

2mm g FBH for plit 4-10 mm
3 mm g FBH for plit >10-50 mm

Forstarkn.ngen instdlles till refe-
rensnivin enligt féliande:

Nir referenskroppar anvinds -tilles
forstirkningen in si att ekotopparna
fran de olika flatbottnade hilen
ligger om méjligt inom 10-90 % av
bildskdrmshdjden. Ekotopparna minst 3
st markeras och forbinds med en kurva
den s.k DAC-kurvan pid bildskirmen.

-----

Dd firdiga s.k AVG-skalor anvinds
stdlles forstirkningen in till
gdllande referensnivd enligt
anvisningar till skalorna.

Vid provning 6kas férstirkningen i
bidda fallen med 6 dB.

Utvdrdering av diskontinuiteter skall
dock alltid ske vid referensforstirk-
ningen.

6.1 CALIBRATION

The apporpriate measuring range is set
against the calibration blocks as in §
4.2. They are also used to check tkre
probe index of tk: angle probe.

As reference for the gain setting is
~flat bottomed holes (FBH) used. The
reference level for welds in different
plate thicknesses is as follows (by
different platetickness the thinnest
should be counted).

2 mm  FBH for plate 4-10 mm
3 mm ¢ FBH for plate >10-50 mm

Amplification is set to the reference
level as follows:

When the reference blocks are used,
amplification is set so that the echo
"tops’ from the various, flat bottomed
holes remain, if possible, within 10-
90 % of the height of the CRT screen.
The echo tops (not less than three)
are marked and joined by a curve --
the ’DA” curve’ -- on the screen.

When precalculated ’AVG’ scales are
used, amplification is set to appli-
cable reference level according to the
accompanying instructions.

When testing, amplification in both
cases is increased by 6 dB.

However, evaluation of discontinuities
should always be carried out at
reference amplification.
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TN FERRITIC STEELS FOR MATERIALS OF %ﬂgb/Assg PUM 1 7-02-10
__ THICKNESSES 4-50 M trg
BT T ALLMANT 1.

Detta dokument beskriver ultraljud-
provning och innehdller acceptanskri-
teria for svetsskarvar. Bestammelsen
bygger p4d svensk standard SS 144201
utgdva 3 samt ASME III utgava 1983.

Denna bestimmelse skall kompletteras
med kontrollinstruktioner och/eller
svetsplaner som specifiserar svets-
skarv, anger provningsklass och
eventuella avvikelser fran denna
bestimmelse.

PROVFOREMAL

Svetsskarvar | ferritiskt stdl i
svetsklass A, B eller C enligt Bofors
Standard Z9-2.

2.

Svetsens rdge och rot bdr ha en jimn
dvergdng till grundmaterialet for att
ej ge upphov till geometriska indika-
tioner, som kan férsvdra bedomningen
av eventuella diskontinuiteter.

For stumsvetsar 1 svetsklass A fordras
att svetsens ytor dr planbearbetade
till nivd med grundmaterialet, eller
TIG-behandlade.

For bestimning av diskontinuiteters
lige lings svetsen bdr en referens-
punkt markeras pd provfdremdlet.

Grundmaterialet intill svetsen, genom
vilket 1judet skall passera vid avsdk-
ning med vinkelsdkare, skall provas
med normalsdkare for att upptéacka
eventuella skiktningar och diskonti-
nuiteter, vilka skulle kunna hindra
1judets utbredning. Vid tolkningen av
resultaten miste hinsyn tas till

This document describes ultrasonic
testing and comprises acceptance cri-
teria for welded joints. The specifi-
cation is based on Swedish Standard
SS 144201, version 3, and on ASMc III,
1983 version.

This technical specification should
also be completed with testingspecifi-
cations and/or welding spacifications
which specify welded joints, test
classification, as well as all
deviations from this specification.

TEST OBJECT

Weld joints in ferritic steel in
welding ciass A, B or C according to
Bofors Standard Z9-2.

2s

The weld’s reinforcement and root
should provide a smooth transition to
the base material to avoid the risk of
geometric indications, which could
make it more difficult to asses any
possible discontinuities.

For welded butt joints in welding
classification A, the weld surface
must ve ground flush with the base
material, or TIG treated.

To determine the exact position of
discontinuities along the weld, a
reference mark should be made on the
test object.

The base material next to the weld
(through which the sound waves must
pass when scanning with an angle
probe) should be tested with a
standard probe to determine any
lamination or discontinuities, which
could inhibit the even distribution of
the sound waves. Reflecting media of
this type must be taken into account

Ancr. nefRev. No. 1 2 3 4 5
Datum/Oate 87-08-13 88-08-04
AO-nr
Rev. order No. 39041791 39041798
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sidana reflektorer, men forekomsten
av dessa uigor i sig inte nddvandigt-
vis grund for kassation av grund-
materialet.

Genom denna inledande undersdkning far
man en kontroll av godstjockleken och
en uppskattning av materialets damp-
ningsegenskaper samt ytegenskapernas
inverkan pa dverféringseffektiviteten.

3. PROVNINGSKLASSER

Beroende pd kontrollkravet kan prov-
ningen delas upp 1 tvd klasser A och B
dir B anger det hdgsta kravet.

Provningsklass A

Stumsvetsar avsdkes med avseende pa

“ 1angdsgdende defekter. Godstjocklekar
4-12 mn avsdkes med en sdkarvinkel av
70° och >12 mm med tvd olika vinklar
se pkt 6.3. Svetsen avsdkes normalt
frdn ett hdll pd en sida av pliten.
Nir indikationer uppticks kompletteras
provningen fran andra riktningar.

Kirlsvetsar avsdkes om mjligt dven
fran "plitens baksida" med rak
sdkare.

Ovriga typer av svetsskarvar avsdkes
ocksa med avseende pd ladnydsgdende
defekter. Vinklar valjs beroende pa
svetsens form och dimension. Svetsen
avsdkes normalt fran ett hall och pa
en sida av pldten. Nir indikationer
upptdcks kompletteras provningen frin
andra riktningar.

Avsdkning betr tvdrgdende defekter
adrs pad godstjocklekar > 12 mm.

Provningsklass B
For provningsklass B gdller forutom
det under A angivna dven fdljande:

when interpreting the results, but
their mere existence does not neces-
sarily represent an adequate reason
for rejecting the base material.

This initial inspection serves to check
the material thickness and provides an
indication of the material’s damping
capacity, as well as the effect of
surface characteristics on trans-
mission efficiercy.

3. JEST CLASSIFICATIONS

Depending on test requirem:nts, tests
can be subdivided into two classifica-
tions, A and B, B representing the
most stringent demands.

Tes” classification B

Butt welds are scanned to detect
indications which run longitudinally
through the material. Material thick-
nesses from 4-12 mm are scanned at an
angle probe of 70° and >12 mm, at two
different angles (§ 6.3). The weld is
normally scanned from a single posi-
tion on one side of the sheet. When an
indication is located, the test is
complemented with scans from other
angles.

Fillet welds are scanned, if possible
also from "the back side of the plate”

~with a normal probe.

Other types of welded joints are also
scanned to detect indications which
run longitudinally through the mate-
rial. Scanning anyles are adapted to
the shape and size of the weld. The
wedd is normally scanned from a single
position on one side of the sheet.
When an indications is located, the
test is complemented with scans from
other angles.

Scanning for transvers defects is to
_be done on plate thicknesses > 12 mm.

Test classification B

- -

For test classification B is besides

Unpmnqaodgimm_s_fonmt: mM DAa
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Svetsskarvarna avsokes ocksa betr
tvirgdende defekter. Avsdkning gors
fran tva hall vanligtvis dock endast
fran en av platens ytor.

Avsdkning betr tvirgdende diskontinui-
teter gdors pd bdda sidor om rdagen i
tva riktningar, eller direkt dver
svetsen i tvd riktningar di rdgen
slipats ned.

4. UTRUSTNING
4.1 ULTRALJUCUTRUSTNING

Ultraljudapparat typ Krautkrdmer USK 7,
USI? 11 eiler motsvarande med AVG-
skala.

Sokare: Normalsdkare, dubbelkristall-
sokare och vinkelsdkare 2-5 MHz av
miniatyr- eller normalstorlek.

4.2 KALIBRERINGSKROPPAR

Kropp 1 enligt SS 114250
Kropp 2 enligt SS 114241

4.3 REFERENSKROPPAR

Referenskropparna dr avsecda for upp-
tagande av distans-amplituddiagram,
samt instdllning av referensnivin.
Alternativt kan tillférlitliga fardiga
skalor, diagram eller tillforlitlig
elektronisk kompensering anvandas.

Referenskroppar tillverkas av ett
material som dr jdmfdrbart med prov-
objektet ndr det gdller akustiska
egenskaper.

De flatbottnade hdlen utférs enligt
SIS 114252 och spdren enligt SIS
114254.

The welds are also scanned for trans-
verse defects. Scanning is to be done
from two different positions but
normaly only from one of the plate
surfaces.

Scanning of transverse discontinuities
is carried out o both sides of the
reinforcement, in two directions, or
“directly on the weld in two directions
after the reinforcement has been
ground down.

4. EQUIPMENT
4.1 ULTRASONIC TEST EQUIPMENT

Krautkrdmer USK 7, USIP 11 ultrasonic
equipment or its equivalent with AVG
scale.

Probe: Normal probe, double-crystal
probe and angle probe (2-5 MHz),
miniature or normal size.

4.2 CALIBRATIONS BLOCK

Block 1 as specified in SS 114250
Block 2 as specified in SS 114241

4.3 REFERENCE BLOCKS

Reference blocks are designed for
receiving distance-amplitude diagrams
and setting of referenc& level. Al.er-
natively, reliable precalculated
scales, diagrame or reliable electro-
nic compensation may be used.

Reference blocks are made of a
material which possesses the same
acoustic properties as the test
object.

The flat bottomed holes is made
according to SIS 114252 and the nuts
according to SS 114254.

Blad ni/Sheet No. W n/Document N, Senaste dnar
Ursprungsoriginalets format: &JM DA:) 3 (11) 0 809 391 2
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