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EEQUIRFMENTS FOR CALIBRATION

BLOCK Mo | AND METHODS OF USE

2.1 DIMEMNSLONS, Cabbrution block Mo 1oshall
contorm 1o the dimensiens shown m Frg. 201,

Lhe sides ol the bleck shall be engraved (o permil

heam angle measurcment within the rangs ot

A5 degrees o B0 degrees  mcluaive at 3-degrec

mbervals for angles up to 30 degrees, and al 2-degree

mbervals for pngles geeater then 300 degress, The

engraving shall be

(al relative o the 50 mm diameter hole for angles
froen 38 degrees o T3 ilegraes, aned

(o velative 1o the 13 mm diameter hole for angles
oo 78 deprees o B0 degrees

2.2 METIICHYS € USE—NORMAL PROBLS.

2.2.1 PFrobe Positions, In the test methods which
Collow, relerenes 1= mads W probe postiions, Thess
posiitons are dentfied o= shown o Figo 2.2,

122 Calibration of Test Range. The fesr range
Aball be caliboated by aljosting the time base and
delay contenls so rhat mudriple back echoes from a
section of  koown thickeess  are displaved  al
appropnate graticule markings. The probe shall e
placed ar ihe: follirwing posilions

(al Forranges below 2000 mim, ar position "H”.
by For ruoges of 200 mm and above, al postiien “F

2.2.3 Asscsament  of Horizontal

(Method Mo 1),
2,231 Dewerwd. Euch course runge seling used
shull be aszessed lor borzonlal Doserily vsine probe

of such frequency and pulse lengih as te cnable the

requisiie number of multiple echoes o be clearly
s ved,
A3 Proceeleer
follnws:

The procedure shall De as

Al For radges wp fo .|_.'|".' s Ulse caliboation hilock
Mo o alrernarively hlock Mo 3 {Figao 0 Place
the probe on the hlock and adjust the time hase
(e slep (C1) w0 as o produce several moliiple
echoes within the chosen cmge, the prelerned
niimher being 4 o 5 echioes

i Fewe ronges 100 v w0 IO e Tlee the
procedue given in step (al exeept that the crnss-
section of the rest block vaed should be large
enigh o prevent the appearance o delaved sule
wirll echoes

el Sedfog e v boses Two of dhe sepeat echo
sigoals should be ser io comende with appropiate
seale divisions, g0 ina S-eeho display choose
the 1ar and the 4 eeloes, and noa d-echa
display choose the Tar and 3rd cchocs, The
vemaining echoes shonbd then cotpeide wirl thes
assigned posirions

{dy Sewing the poin. Successive echoes should be

broveh! o Uhe zame smplitode, Lo 80 percent of

Tull sereen heighl when mepsuring Ueeir posiiien
azamst the graticule.

(el Hecording and ploiting of resofs. Becord 1he
aetual ccho positon on the sereen. Plot on oa

oruph the wetval eche posiiion as o function of

the  theoretiesl echo posilion a5 zhown 1o
g 2.3

Linearity

2.2.4 Asscssment  of  Horizontal

{(Methaod Mo 2).
2240 Frocedwre Joro osest orokges 230 mm o
S e,

Linearity

(nt Posiiion the probe ac CI0, or on ooy somple
which  complics  with the  regurementz of
Clonse 2.2.4.2 below,

(b Aaljost the v Tase so that oo Tess G 10 g
move i 20 pmltiple back echoes ae displaved
o the sereen.

(el Addjost the amplimde of the Trsd Iock echo s
comvenient height nor Tess than half-seoeen heigle
and position 115 leading edge oo be coincident
with the Tirst sereen vertical marker s shown in
Fig. 2.4

(dy Assees the pestiions of the leading cdges of
suhacquent cchoes at the bescline relative to the
graticuls with ther smploudes wdyusted e it
selecied above, Record these pesiions (ooon
accurney of L0035 mm.

(el Plol the distance between ench echo wnd s
EUCCCEROT (0., ) a5 @ [ncten of s
distance  plong  the tme base asx shown m
Laz, 2.5

(1 Deww o ostrmght hone Cab’, Figo 250 parallel o
(e berizontal axes chrough the fat portion of the
]':.'Eull.-c'll.'l. CUTVE,

(el Omoeither side of "ab’ deasw two forther pacallel
lines  at the  distance corvesponding to the
reqpuived Tioeacity Limits, Thus, Tor the display
represented i Figo 25 which is of  retal
araticule widih 100 s, percent Tinearity
requires that all plorted peinds liewithin T aom of
the e ansd the acibtomal Tines are thereline
diawn Do gither side of the “ah’

(hy Erpaess hoctzoal Dinearity o fenms ol the
perceniage lengih of the vsed horzonial base
line  vepresenting the  velevant percentage
lincarity. Forexample, the display represented in
Tig, 2.5 exhilvis et el loeavity over [ull
araticole wulih and N3 percen 1||||..|||I-. TV E
2 percent of graricule widih

2,242 Frocedwre far otlier tesy ranres. Uiher Lest
runges shull be assezsed by ppplving the probe oos
parallel-sided sample ol moterml he moture  ond
dhrckness of which 12 such ns to permut the desploy of
e aumber of muluples back echoes required by
Clunse 22401, at the tes range to be assessed. The
dimenswons of he sample sboll be such (hot, with the
probe vsed, no cchoes which result from sidewnll
reflectiions are disploved.
When nsscssmng the limearioy ob relaonvely long tes:
runges. 1L moy be found that, ot e ugh gain seiting
required o display the nql,uﬁ.xl number ol hack
cchows, (he presence of “gross” iolerferes wilh the
asecssment  of  ocho posthion, In osuch cnses,
supprezslon  may  be oused oo clanfy the disploy
provided thot oll echeess are assessed wath (he same
degree of suppression inlroduced,

When assessing test vanges of 23 aun o less, 00 may

ez fonind that it is oot possible o resolve the roquned
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munber of back cchoos at the base Lhine. 1Y hogher
frovuency andior shorter pulse length probes are nor
availalle, an asscasment of hncarity may be made by
mrcasuring the posiiens of the ccho peaks. Buch a
procedure s at best approctimace and s oot
recommended

1235

Assessment of Vertical Linearicy,

2250 Grewera!. Fach froquency range vscd shall be
asscssad bor vertical linearity usmg any comprossien
wave probe companble wath the rear frequeney range,

...3.5.1 Frocosinr:

lit]
b

(e}

i

e}

Tuen all secessible suppression amlior swepl patn
comirals o the ol posilion

scloet a test range of approxumacely 2540 mm and
place the probe at posiion "H .

Belect a hack echo the wth echor which s
adjacent o the centre of the serzen and adpst the
gain o that its height {50 0= 3 mm, o 10 pereent
of graticule height.

Measure  and rocord  the height of the next
succeeding  back ccho (f 0 b Bopoar this
procedure,  adpating the gain 80 thar 5 s
werzascd by mcremenis of 5 nun or 1O percent of
graticule height

Present the iformation graplocally by platiing
values of Teight {8} in cither distanee wiies (o}
nroas A p..ru:.:n'ra_nﬂ an the '-'-_|1 cal axis against
values of height-ratio ¢ A en fhe horizontal
axis as shown o Pz, 2060 Deasy a Line "ab' wloch
v pacallel oo the vertical axis and passes through
the terscetion of the curve and the gratenle
leszht line.

Dreawe an addinonal line parallel to al’® at a
positton represcning  the lomits at owhich the
accuraey 18 to be asscsscd  determuned by
miltiplving  the  walwe  of  the  height-ratio
represented By aly’ by the appropriate factor
civen below,

Accuracy of aRsessinent Faciy
Toxdh L e .12
ol I L.2n
+24d0 0 L.53

Lapress vertial Jimesacity oo leroms of he praticole
begpb maoge vver which the plulied pomis e
between the last drawn Jioes For example, the
disploy represented in Fug 200 exhibus 2005 J0
lmearity Jroom 5320 percenl (o [0 percenl of
praficule height and #2000 linesrdy Trom
2 pervent o [0 percent

2246 Measurement of Dominant Fregquency,

{a]

el

Positoon the probe ar "1 and wae the cehees from
the alor and bottom face to calibrate accuratciv the
poreon of the display i which they ocour (see
Motz 11,

Ulatng s omectilienl display, boing any ik echo
ler e colibroied section ol (be display s bal U
leadiog edee cotoctles  wilh o approprite
prafivule division

Cattmate e dogonant Geopeney lor e pactisulae
islrumpenprobe combitiion by countinge e
oomber of eveles ovenreing o L s (see Mote 2]

HOTES:

The distonze povelled by compression woves i seeel in | ops
in 3 By sonventan, the time Fase s alilbearsd to range

Al 2NN 1%H]

w0 Thal 8 om represents 12 come tolal path Zengch and oyl
[ETTSOE] N ER
I Tigs 200 and I 70k ame repomluctions ol tepaeal onresiiliead

daapdavs Qe a 205 A He aml A MHe probe respecively,

227 Asgessment of Resolotion—MNarmal Probes.

2,270 Peaceders, Assess the resolulion ol the

eipuiproenl probe combiotion as lollews:

ful Cabibrate the comee e JO0 o a0 aceordines with
Clise 227 anad then position the probe ol T
faee Fip 220

(b With the suppecssion contrel i the "of T positon,
adjust the probe position ta bring the cchoees from
the 21 mm and 100 mm heam path surfaces both
e B0 percent graticuls height

(o) Asscss the resolution o accordance with the
proccdures specificd m Qo or D belows
Acsens e resolution by comgparing the echoes
l.I]l-'P'IJI" s Trom the B3 mm aod Y1 mm beam
puth  presentalwns by owse ol one ol Lhe
Felbovwing Loarmlis:

A, Besolution — (@1 = 2 5% mm
solulion = (9 !5}“_5 =

I REesolution ~ (@1 = B5) 4. EE i
£ c

The bigher he nomerical volue obinmned the
pocter s The sesuloion Tvpaeal Torms ol
traces used i The pssessiment ol resoloiion ae
piven m g 28{A)

MOTE The prelomed melbod e the assesamen ol
resaluion is given in Sexicon 7.

(ay Use the dufcrence o display heighe (i
Feracen the 31 mm and 10D mom cehoes and
the scparating trongh.

More  the  calibrated  gain sciing ace
Clagse 22710 Adjust the calibrated gain
to hring the trough o 80 pereent gratneules
hetght and  node the new  sciting, L he
dillerenes OF) belween (he Dwoe pam sellines,
exnpressed i decibels. gives an pssesament of
the  resululion of  the  equipmentprobe
cornbamation (see Tig 28T
2,28 Assessment of Besolution by Measurement off
Pulse Lenpih, Assess the sesolution as Gllows
Posmion the probe at [ (5o Figo 2220 and calibeatz
the st range using the 6 mm step requivalent o a
| s transic time i swecl) e a shert time range.
(a]  Mecnfied depdov. Place the prebe onoa sacahle
surtace of the hiock to prodoee a back-ccho and
adjust the deloy and amphificaten to display the
back-scho at an amphitods wathin the vertieal
lincarnty.

Eslaomite the pulse leneth s the distonce between
e powls on the risiog and Gillioge Qonks ol vhe
displaved pulse which are at [ percent of the
vk awoplioede (zee Tigo 2 I2ATL The pulse
|r||J_I|| ot e expressed doomillimeires ol mater sl
, ome koo l:'l.l‘“":' ol welocily ol prepugalion,

d% i anera

(o Darecnfed depdave. The pulse length omay be
deterimined  duning the  asscssment of  probe
performance from an wnecetificd  display, and
shoitld bo expressed as the aumbee of cveles in
the pulae o the ncarcar positive half-cwele of
greater than 100 percent of peak amplimde Qsec
Fiz. 2.12{H0.




An 2t 19HI1 H

lal

THEQRETICAL ESHO POSITHIN
X

o
h

SCAEEM BISPLAY OF ACTUAL ECHD POSITION
Fig, 23 GHEAPH OF MOR-LIMESARE TIMNE BAE

Fig 24 TY¥PICAL SCEEEMN DISFLAY LUSELRIM THE AZSESEMENT OF HORIAOMTAL LIMEARITY



4 AN IR 19H]

i i i
1
!
e B : I A e I
SR - B 17 5 05% (1%
c B = ] T Bong f Band
Tf' - o == ——— —— = —— —
P
g i
L ity ot 2.5% Linearity
5 _ .
1 ‘ i
I _—
20 L0 a0 an 100

Oy, MM

Fig. 2.5 TYFICAL PLOT USED =OR THE ASSESSMENMTOF HORIZOMTAL LINEARITY

a
I |
- | L 120
= Upper ‘ I
Lineor-ty I I
ED r::j ;!I!E Limut : hel h-:: 1|:||:|
: I I
i i |
4l — —— 3 t B0
; i
F i 1 I E
g ' : Mmook
P . —] L
< 1% : 2
i g
i | | | o=
20 1R : 40
| Y05 dE
I |
10 ] l \\ I +7dB 21
[ | | | :
' 11 I
| I ]
[ 1 B 2 3
s @
™ — ied

HE IGHT-AATIO Bafk e - 10f Ba—8 in o+ o hor bog display

Fig, 28 TYFICAL FLOT LUSED FOF THE ASSESSEMENTOF YERTICAL LINEARITY




An 2t 19HI1

220 Assessment of Overall Svstem Gain.

ial Posirion the probe ar "A7 fsee Fig 225

|"'|.'|'I|| lrexn |||'H.' | .= mmm rarmeles
bole with amy unealibrated gain controls sel o

Iust the calibrated atfenuater 1w
oive an echo wmoploede of Dull groveole hewzh

(b Crpimiee Lhe

[REHE SRR RN R

(il Eemowe the probe and elean 1

1 et Tnisver Iy
couplan

(i Adjusr the ealibrated unnl  rhe
amplitude o
the ccho from the 1.5 mom diametor hole selecred

previously or the ot of adjusoment 15 reached.

ALTCNEAL

el Record the diffcrence in decihels berweon this
reading and the previows sarimmg as the overall
SYALCIN oain.

MOl Thz
n

Amtal=hry of a e svanm For oo parheala

uzak b

ke assessed similarn hy |1:\.' dare
h eferrzd wa o kack ee
are reflestor ata defined pach leagth.

J|:_'\l|i

anphtie
dfareps

Tany noisc cquals the amphiade of

2.3 METHODS OF USE—ANGLE PROBES.

231 Colibrwtion of Test Booae. The test moge shall
w ralthered moa stmler menmer o that descrbed in
Clovse 222 G opowael probes by wsiog etther ol the
[ollowinge procedures

G Meoceolre foe ponzes 200 e godd afove. Posiion
1 ..]. ':f""'. i 290
PO gream gaectunes e S
i tnlervinls,

NOTE: A sy allermat v e prassalome Gad, velor e Claose O o
coliboating equip 1.

o prube al | B foenmils 1hie

siver e hes ool 00

ned For tesk raitges less thay 20

iy Peoee Fo gheoy wene peodes arde Position a
normal wave probe ar 'Eoat whoch the destanee o
S corresponds to 500 i fer shear waves (s
Fuz. 297 Postion a sheor wave prohe at “127 and
adjust the rransmission point an thar the eche from
the 100 e radoas face coincides with the positoon
ot the TOG man reflection preyviously ahtamned wich
the compression wave probe, therehy cormacting tor
the delay which cecis i the prahe shoe

Fig. 2.7, TYPICAL UNRECTIFIED DIZRPLAY S
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2.3.2 Determination of Probe Index.  Postbion the
wobse at TV (mee Figo 29 and maximize the signal
1

amplitade oo the 0 mn radics suface, When this
reaximui is reached. the probe index coresponds 1o the
P & - - - T -
.5 e slot mhe block. The posttiion of the probe ndex
Aliald be noted o marked on the proke

NOTE: T enspme U proks: meccameml s slwny s pacallel G O b
lisaes, 2l 35 advigble oo pesiliom o wouks slop oom oo ol Che sade
Lo LU srersestond sulewpll ochasos sqrpazar e Tee e ol 1w

sode sl is vsgd, Che pmebe shuald e cheskad Jee

vree Uloass 2450,

sitkir whim i

STl Al |g||| 1o
233 Dwiermination of Beam Anple,  Posiion the
probe w0 o CFT ses Free 20000 ond maxinoee the
stgril Fom the 50 qum or 13 mm diwmeler hole, as
apphcible The beom anele cin be estimited Tom the
ergmavings on the block Aleoaiively, e aogle con be
sulvulated by vse ol the lollowine Tanulas:

[l

Fowr possitions T

Tamne Tuise calilbnated: s — ﬂ
R + 25

Time hase uncalibrated: tan g = = 35
m

where v oand B e delerned G Fige 2000 amd

are 1o rnl L eires

(b Fow posifon 07
Time base calibaiated: sin b ﬂ
+ 25
r—135

Timne Lurse vncziliheafed: an B

where voamd B e detenmined o Fig, 200 anld
ilre: 1h l'l'l!-l.iJ:I'l.L".n."l".

The determinaiion ol bemm angles of 70 deprees anid
preler s oomsle meve accocately by oosing the 13 o
dummeter kole, Colibruten block Moo 2 oalzo provides o
mewns for the more goeurale determinition of heam
angle s Beciion 1)

Siwe e velociy ol ulieasoms waves 5 leEnperilone
dependend, beam anple delemminations should be made
A temoperaiure simuibae weo el which pedains deo the
wiorking enviroronend
OTE: For a poose with & Perspex shne mansferred from 2 swtace
e L ke begwel fog TIPCT G ome waenn o e beashy (o g, A0,
heme ool By psdoeieme o seleedy ol T amsler ol %05 paeren)
whneh m o wcokl resll i an e ol beaon anede ol e aviler
ol 2 degress Do A5-degrae orobe mmd 0 Gegmees Lor a
Ao

RAL =

The relerence
the fellowwins

234 Setting of Beferenee Sensitivily,
senst ety . be osel by oeither ol
prosedures

[l Elig il $00 meen paefios, Postion o probe o 20
(e Tig 221 amil stz the eche oo the
O men vacdios s lce. Adjost the atfemstor o
provide o relerence echo ol chosen amphiode. The
vesuliiog allenutor rembing can by oused oas g
relerence  sepstlivily  wilh which o working
senstlivily can be coreliiel

(I Pleing fee 0.5 may Suoakerer Bafe. B oretorenee to
]-Lp. 2.2, pesiion the probe ar "B for probes of

beam angles less than &3 degrees, and at "B tor

probes of heam angles 70 degrees o greater o
provide & reference cebo from the 1.5 mm
diamcrer hele and procecd as infar above.

235 Assessment of Beam Alisnment, Muaximise
b echo T o comer vellecior by swivelling the
[:-l-.'-|u-' i he |_|-.'n.||||||| tHhstrated in r1|' T f ayoa
sirmghl-edpe aguinst he probe shoe and mork s
posiiien, The anple belwesn the line soodrawn and o
line al right angles to the edge of the Block s the
|I||||||]|:1 ': I:"'I R[N ||||||| I:"II'IIIIII'II Ill."ullll |||| II'IIIIE'II Hil ]
may be measvrsd wilh o oprolracter as shown, The
sogele amd the divecivon of devialwn, Ce Jell or righi,
shall b guutend

=oTES:
LA magneti s

T ||.
ez 3l

siraighicdee is prelerable

ariler 1 skl
s, D50 mm dasmeler,

aullicaenl ascuraes . D prodoielar shaodil

236 Memsuremen! ol Thaominsnd Fl'l'illll."rll.'\
Meazure the dominant Gequency ol thelesiing system
by calibrliog the Ume buse using @ compression
witve probe s deseribed o Clisuse 2200 and

proceediog gz deseribed g Clavse 22 0dal and (b

2,47 Assessment of Hesolution by Measurement of
Fulse Lempth. Postiwn Che probe ol “LF Qs [Fig, 223
and chiwin o back eche Trooe the 100 o radivs
Avsems The resolution by messucing the pulse leoaih
By wsing etther of 1he Gllwing procedores

(a]  Recified desplav,

Uleing o rectilied display, oo suppression
il that depres ol l|JI"|Iw|| approprale o
e Tl conditions, calibrate the Dme s
oo short conge (10 momn to 25 mome [ull
sereen ] lo expaod the envelope ol ibe pulse

il

(i1 Place the probe on o suriable surtace of the
hicck toproduce a back ccho and adjust the
delay and amplification to display the back
cehoar an amphitwde wnthin the vertical
lincaricy.

dund Cstinnne the [:-|||~.r' lenith s the disiance
between The potnls on ihe 1isir vz el Glling
(anks of the d|&|1J.l'-':'d pulse which wre
L pervent ol the pesk wmplitode [see
Fig 2 12iA00 The pulse lengih can be
pxpressed o mllimetes of matedal, o

from o koewledee ol wvelociy ol
propaga i, as o e mierval,

reckites oispdav. The pulss length may be
determuned  during  the  asscssment of  probe
pectormanes from an uneectiFied f]i-:|ﬂ*|1,' and
ahould he cxpressed as the number oF cveles in
the pulse. o the nearcst poesiiove half~oyvele of
greater than 10 percent of peak amplinde (aec
Fig. 2.12{BN

MOTE The sheeter U Lemuth thee Bagher Gae pesalulien

Tevreasad acvoracy ol cosalution cm b oackieved by the v al
el B Bleck ™o 6 fwee Seclin T

rjtlen:

238 Assessment of Overall Svstem Crain. Position
the prolwe at "F (e Fia, 2.20 and assess the overall
svRiem gain in a sunilar mannee to that describad in
Clavse 2204,
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