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Foreword 

This translation has been made based on the original Japanese Indus­
trial Standard revised by the Minister of Economy, Trade and Industry, 
through deliberations at the Japanese Industrial Standards Committee 
as the result of proposal of revision of Japanese Industrial Standard 
submitted by The Japanese Society for Non-destructive Inspection 
(JSNDI)/Japanese Standards Association (JSA) with the draft being at­
tached, based on the provision of Article 12 Clause 1 of the Industrial 
Standardization Law applicable to the case of revision by the provision 
of Article 14. 

Consequently JIS Z 2351: 1992 is replaced with this Standard. 

This JIS document is protected by the Copyright Law. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights, applications for a patent after opening 
to the public or utility model rights. The relevant Minister and the Jap­
anese Industrial Standards Committee are not responsible for identify­
ing any of such patent rights, applications for a patent after opening to 
the public or utility model rights. 
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JAPANESE INDUSTRIAL STANDARD JIS Z 2351 : 2011 

Method for evaluating electronic characteristics of 
ultrasonic test instruments 

Introduction 

This Japanese Industrial Standard has been prepared based on the first edition of 
ISO 12710 published in 2002, with some modifications of the technical contents to en­
able smooth management of this Standard based on the status of implementation of 
JIS Z 2351 : 1992 in Japan. 

The portions with dotted underlines and Annex JA are the matters not contained in 
the corresponding International Standard. A list of modifications with the explanations 
is given in Annex JA. 

1 Scope 

This Standard establishes the procedures for measurIng, by means of electronic 
measuring instruments, the electrical characteristics of ultrasonic test instruments 
that are equipped with a manually operated display unit using the pulse-echo tech­
nIque. 

NOTE: The International Standard corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 

ISO 12710 : 2002 Non-destructive testing - Ultrasonic inspection -
Evaluating electronic characteristics of ultrasonic test instruments 
(MOD) 

The symbols which denote the degree of correspondence in the contents 
in the corresponding International Standard and JIS are IDT (identical), 
MOD (modified) and NEQ (not equivalent) according to ISO/lEe Guide 
21-1. 

2 Normative references 

The following standards contain provisions which, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in­
cluding amendments) indicated below shall be applied. 

JJS __ Z __ ~aQQ _____ r.t}!:!!!§_f!!Hl_c1?fj!!i.tifH!§_Qf!J.Q!J.c1?$.t!'.lJ.9.tiy~_t.t}§t;f--'lg 

JJS __ Z __ 81Qa ____ G1Q$.$fiJY_Qf.t?J;lJJ._$_.l:I.$.t}.cli.1)_!!!f!f!§y!:?m~!!_~ 

3 Terms and definitions 

For the purpose of this Standard, the terms and definitions given in_J1S __ Z_2aQ~L9.:.:nd 
JJS __ Z_~lQa_and the following apply . 

. 3_._t ___ p~l~~_~q~~~~ __ w_~y.~ __ ~~:ti~ 

.f~~tQr_tb.~_t_~~~l!J._~_t~_~ __ th~_g:tJ._~Jity'_Qf_~_~_qlJ~r~ __ W_~y~ __ tr~_:n~_mi~~_i9_:n_w.:~~~fQrm 
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a~~ ____ tim~ _~~_~Ql)Jtj.Q~ 
~bjJity __ t9._~gp_~x~J&_~n~tgj_$~r..imin~J~_b~tw~~n_~JJ.i~<;~nt_~ign~l$ 

a~g ___ Jl1d~'p'~J1d~p.t_g~t~ 

g~t~ __ w_ith_th~_~b:ility __ t9._<;gntr.9l_9_nly_th~_g~inin_~_g~t~ __ ind~p-~ng~ntb: 

aA: ____ ~9.:ntXQlpQ~jJi9.:n 

~gilJ~_t~d_y~l\l:~ __ 9J_~U_th~_kn9_P..~ __ th_~~_~(£~J~t._cti13_Pl~y~_~~~h_~~_g~in,_J~~l$~_~ig_th_~nd_r..~i~_G~ 
t.i9_n 

nlJmb~r.._9J_<;Y_Gl~~_~9_lJnt_~_Q._J~kj_ng_9.n~_~y_<;l~_gf_~ __ $_in1_!~9.id~lw~~~_~~_~_b~_~~_~nit 

a ~~ ____ ~~~lJr~<;y 
~~~_lJr..~_<;Y __ Q(_~ __ m~~~~xin.K_:in~_tr..lJm~nt __ th~_t_j~ __ g~pX~~~_~g __ by __ Jimit_$ __ Q(_~r..:t;QX_J1ng~x_Jh~ 
~p-~~_ifi~d_ ~9.nd:i_tiQn_ (~~~ _ JJS _Z_ ~_lO_32 

4 It~m~J~fp~i"-Gj.PJ~1p-~rf9J·m.-~:n~~. 

T..h~_}11~nQ.~~9XY __ ~~~_~_~~m~n~_it~m~ __ QJ_Px:ixwjIJJ::\1_IJgxfQxm~xw~ __ ~r_~ __ ~~_J9.UQw.:~_. __ T..h~_fA$_-_ 
~~~_~mgnt __ it.~})J,~ __ Qt.h~x __ t.h~n_t.h~ __ J9l1Qw.:inK_p-xin.~ip~1_it~m~1 __ th~i:t; __ ~9_nt~pJ13 ___ ~_nct_x_~_ng~_$ 
~h~n_p..~ __ $_\l:Pj~_<;_t_tg_~h~_~gr.~g}))gntb~~w_~gn_th~_p_~xti~~ __ <;Qn.~~r..n~_ct_w.:ith_ct~liY~rY._ 

~) ___ J~'h~ __ i t~ m~ _ (QX _ tx~n~m_itt.~ x _p-~xt _~x~ _ ~p~<;_ifi~d _:in _l5..~ ~! t _ Q !J_.~-, __ ~_._ ~ ~ al_ Q! J !~t _~_J}ct _ Q! J! 6! 

b) ___ J~'h~ __ it~m~_(Qx_r..~_G~iy~r._p~r..t_~x~ __ ~IJ_~_G:ifi~_djn~_._~_.J_, __ ~!~!2l_Q_.~_._3 __ ~nd_Q!~_.fj_ .. 

~} ___ J~'bg _it~m_ fQX _ t.im~ _ b~~~ J~~r..t_:i~ _ ~p~<;_ifi~d_:in _~!a! J! 

d) The item for time resolution is specified in 5.3.2. 

5 Methods of performance assessment 

5.1 Performance of transmitter part 

Q~J_._l ___ Q~_tp-~~ jmp_~_cl~:n9_~. 

T..h~_m~~~~r.~_m~nt._Qf_9_lJtp_\l:ti1))._p~ct~n~~ __ 9ft.h~_Jx~n~mi~t~r._p~r.t~h~n_p..~ __ ~~_J9.UQw.:~_ .. 

~) ____ .A.p.p_~r_~_t~~ ____ rh~ __ ~.p_p~r..~t!-J~_:tJ._$~Q._~h~nJ~~ __ ~~_J9.UQw.:~_._ 

1) ____ Oscilloscope Th~_f:t;~~n~~p~y_b~}l<iw_ictth_~h~U_l>_~ __ lQQ_MJl~_DX_QY~r, __ ~nd_~h~_~pp_~_-_ 
x~t:tJ._$_~h~nJ)_~_~~l:il>x~t_~g_h~fQX~_1_!~~_._ 

2L __ Terminating resistor rh~_x~~i~_tQr __ ~h~UJ~~J5..Q_g __ QrnQnil1<i~~_tiY~: 

3) ____ High voltage probe An_Q~_<;iUQ_~~9.P_~_J9.r_Qb~~xy~~iQn_QfJ}jKhs~Qlt~g~_~jgn~l~: 

b) ____ M~~~~r~m~p.t_m~th9_d ___ Th~_mg~_~!Jx~m~n.~_m~th9_d_~_h~11h~ __ ~_~_(Qn9_w_~! 

l) ____ Qp~n_th~ __ Q1_!t.P_llt_t~xmin~l_gf_t_h~ __ t:t;~xwm_itt.~x_.p_~r~_gf_t_h~ __ :tJ.ltx~~_Qni<; __ t~~t_ip~tx!J_-_ 
m~nt_~~_~hQw.:n_:inJig:tJ.x~_J,_)))&~_$:tJ.x~_th~_YQlt.~K~ __ Qf_th~ __ tr..~_n~_mit.t~_d_p-:tJ.l$~_wi~h_~p. 
Q~<;jU9_$~QP~1._~nQ._x~_<;Qxctjt._~_$ __ Vi~ 
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.~1 ____ C9n.n~_Gt __ tb._~_J~:r)TIin~iing_x~$_il?t9x_lt£;t_tQ_th~_Q!J.ip.~t_J~rmin~1_~$ __ $l19_wn_inJig!J.x~_2~ 
.m~~$_~r~ __ th~_YQlt~g~ __ 9J_tllg_Jr~n~mitt~g_l?llll?~ __ ~_Gr9_1?~_ib.g_t~xmin~1_with_~n_9~~_iUQ= 
.I?~QR~_,-_ ~n~l X~_GQXg _it _~_~ __ 10.i! 

Transmitter ,...--___ _ 

Ultrasonic test 
instrument 

part output 
terminal 

Oscilloscope 

fj.g~:r~_J ____ S~i~p-_Q(J~PP"~J~_~_t!J.~~~_JQ:r __ :m~~~_1J:r_~m~_g,tgf 
.t~~n~mj.iwd._ p_1Jl~_~_ YQlt~g~ _ Wb~"" __ Q~tp~_t 
.t~rmiR~lj~_Q'p_~_g,~d __ 

Termi-
V

2 
na ting re­
sistor Ro 

Ultrasonic test 
instrument 

Transmitter 
part output 
terminal 

Oscilloscope 

fj.g~:r~_~ ____ S~i~p-_Q(_~p.p_~:r_~_t!J.~~~_JQ:r __ m~~~_1J:r~m~_g,t g(_ . 
. t~~n~mj.iwd._ p_1Jl~_~_ YQlt~g~ _ Wb~"" __ Q~tp~_t 
.t~rmi~_~l j~~ J~~mi~_~_t~d 

3) .M~~~~r~ __ th~_~Qltgg~_~iJb~_I?~~kygl1J~_~ 

.41 ___ Jf_tbg_jnl?tr~m~_nt_j~_'pXQyjd~~l_with_~_JUJ1~~ __ ~_J}~Xgy __ ~gj!J.~t9x, __ mg_g_~!J.X~ __ ~_t __ ~n~Xgy 
(m~~jm_~m) __ ~ncl __ (mjnim!J.mt_Jf_th~ __ im.l?~d~IW~ __ ~wj:t~hjn.g __ J~n~tjQn. __ il? __ I?XQyid~dl 
.m~~$_~r~_~i_~_~_Gh_imp_~g~n~~_._ 

.1?1 ____ Ql)_t~jn_th~_tx~rr§mj_tt~~lQ~t_P.!J.t_imp_~d~rr~~)~Q_{Q)_J?Y_ih~_fQUQwirrg_fQKm.lll~_: 

z =Rox(~ -VJ 
o V 

2 

RQ_: .t~rming_tirrg_K~~j~JQLY.~l!J.~JQ) 
.VL: .tr~n~mjit~~lp._~l$_~_YQlt~g~_wh~n9ll_tp-~_t_ 

.t~:r_mirr~_~ j$ __ QP_~_J}~_9: _ (Yl 
.V~_: .tr~n~mjit~~tp._~l$_~_YQlt~g~_wh~n9ll_tp-~_t_ 

.t~rmirr~_~ j$ __ t~rming_t~_g_ {Y2 

5.1.2 Repetition frequency of transmitted pulse 

The measurement of repetition frequency of transmitted pulse shall be as follows. 
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a) Apparatus The apparatus specified in 5.1.1 a) shall be used. 

b) Measurement method The measurement method shall be as follows. 

1) The setup of the ultrasonic test instrument and the apparatus shall be as shown 
in figure 2. 

2) Display two or more transmitted pulses on the screen of the oscilloscope, and 
measure the time interval Tbetween two adjacent pulses. 

3) For the ultrasonic test instrument provided with a setting function of the trans­
mitted pulse repetition frequency, measure the repetition frequency at the control 
position at the lowest and highest frequencies. 

4) Observe the change in the amplitude of transmitted pulse when the pulse repeti­
tion frequency is changed and record it. 

5) Obtain the pulse repetition frequency according to the following formula: 

PRF= liT 

where, P RF: pulse repetition frequency (Hz) 
T: time interval of transmitted pulses (s) 

5.1.3 Rise time of transmitted pulse 

The measurement of rise time of transmitted pulse shall be as follows. 

a) Apparatus The apparatus used shall be in accordance with 5.1.1 a). 

b) Measurement method The measurement method shall be as follows. 

1) The setup of the ultrasonic test instrument and the apparatus shall be as shown 
in figure 2. 

2) Display transmitted pulse on the screen of the oscilloscope. 

3) Measure the time interval Till between 10 % and 90 % of peak of the transmitted 
pulse on the leading edge of the transmitted pulse as shown in figure 3. 

4) If this time is influenced by the adjustment of pulse energy, measure this time 
under pulse energy controls set at the maximum and minimum. 

5) Correction of the measured values Correct the measured values according to the 
following formula : 

where, TR : rise time of corrected transmitted pulse (ns) 
Till: rise time of measured transmitted pulse (ns) 
Ts: corrected time determined by the frequency band­

width Bw of oscilloscope, obtained by the following 
formula (ns) : 

Ts = 350lBw 

where, Bw: frequency bandwidth of the oscilloscope used for 

measurement (MHz) 
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-----q 0 % ~----O% 

-- --- --- 10 % 

-----qO % 
-----0% 

a) For positive pulse b) For negative pulse 

Figure 3 Measurement of rise time of transmitted pulse 

5.1.4 Transmitted pulse width 

The measurement of transmitted pulse width shall be as follows. 

a) Apparatus The apparatus used shall be as specified in 5.1.1 a). 

b) Measurement method The measurement method shall be as follows. 

5 
Z 2351 : 2011 

1) The setup of the ultrasonic test instrument and the apparatus shall be as shown 
in figure 2. 

2) Display only one transmitted pulse on the screen of the oscilloscope. 

3) Measure the time T w between 10 % of the peak of the transmitted pulse on the 
leading edge and 10 % of the peak on the trailing edges as shown in figure 4. 

4) Remove the terminating resistance and repeat the measurement above. 

5) If the ultrasonic test instrument is provided with a pulse energy adjustor, the 
measurement shall be performed with the pulse energy adjusted at its maximum 
and minimum. 

Tw 

..,---- 0 % 
---------10 % 

---L-------100 % 

Figure 4 Measurement of transmitted pulse width 

.{)_._t!~ ___ J~~l~~_ ~gJlJ~X~ _ w~x~ _~~tj._Q 

Wh~n_t.h~ __ WJ~y~fQxnJ_Qf_~ __ tx~n~mittgsJ __ p)Al$_~ __ j_~ __ $_q~~r..~-, __ t.h~_J9.UQwin.g __ m.g~_~!Jx~m~n.j; 
.~))J::1Jl J~~ _ p~~fQr)p.~~l: 
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~) ____ .A.p.P_~~_~_t~~ ____ rh~ __ ~_p-p.9:r}::\t~_~_~_~~~t~h~UJ;~~ __ 9:~ __ ~p_~~if~~_~jrr_J$_._l._1_~2: 

b) ____ M~~~~r~m~p.tJ:t~~thQ_d ___ Th~_mg~_~~X~m~D~_m~th9_d_~J19:1lh~ __ ~_~_fQU9_w_~! 

1) ____ Th~_~~_t~p __ 9J_tlW_J.!lt:t;~~9.rri~_t~~tjn~tr!!m~D~_~D5lJbg __ ~IJIJ_9:r_~_t!!~_~h~llJ)g __ 9:~ __ ~h9wp 
inJig11r~ __ ~._ 

2) ____ Pi~p_l~y_QDJY __ Qn~_~r_~_J}~}I)jtt~_~_P.!!1~~ __ 9_J}_th~_~Q.:t;~~rr_Qfth~_9_~~iUQ~~_9r>_~_., 

3) ____ A~ __ ~h9wnjrr_f~g\!r~_Jj_'_Jn~9:~JJx~_th~_p_~1~~_Wigth~ __ Iw29 __ ~_J}d_T.w~9_J::\t_2Q __ % __ ~rrd_8Q __ % __ 9J 
tb&_P.~_~k_9.[th~ __ tr~_J}~})1itt~_d_p.!!l~~,-_rg~p_~~_tiy~b~·_ 

4) _____ C~1~\!1~t~ __ th~_p_~1~~_~q!!~r~ __ W_~y~_r~tj_Q_SB..c%2_~~_GQrdirrKt9 __ th~_fQUQWin.KJ9XDtlJl~_: 

SR = TW80 X 100 (%) 
TW20 

T.w~_Q: R~l~~_WigtlL~L8.Q_%J~y~l.QLth~_p_~~k.cJA~} 
T.W7_Q: R~l~~_WigtlL~L~_Q_%J~y~l.QLth~_p_~~k.cJA~} 

Q) ____ Wh~rr_mQX~Jb.~_J}_9_J}~ __ tr~n~mit_Jr~~lJ._~_I1Gi~~_~_~_n_R~ __ ~gt,-_m~9:~_\!r~_~t_~_~GhJr~g~gnGY~ 

TW20 

-----0 % 
20 % 

80 % 

--~-~=---+----l 00 % 
TW80 

5.1.6 Amplitude of transmitted pulse 

The measurement of amplitude of transmitted pulse shall be as follows. 

a) Apparatus The apparatus used shall be as specified in 5.1.1 a). 

b) Measurement method The measurement method shall be as follows. 

1) The setup of the ultrasonic test instrument and the apparatus shall be as shown 

in figure 2. 

2) Display the transmitted pulse on the screen of the oscilloscope. 

3) Measure the voltage of the peak value of the transmitted pulse. 

4) If the amplitude is changed by the pulse energy adjustor, measure the amplitude 
under pulse energy controls set at the maximum and minimum. 

5) Remove the terminating resistance and repeat the measurement in 3) and 4) 

above. 

5.1. 7 Frequency spectrum of transmitted pulse 

PROTECTED BY COPYRIGHT 

Full document details: JIS Z 2351-2011

http://www.avadocuments.com/doc/jis-z-2351-2011
http://www.avadocuments.com/doc/jis-z-2351-2011


7 
Z 2351 : 2011 

The measurement of frequency spectrum of transmitted pulse shall be as follows. 

a) Apparatus 

1) Frequency analyzer A spectrum analyzer or FFT analyzer (a FFT analyzer re­
fers to a device that analyzes the frequency component of a signal using a com­
puter.) 

2) Attenuator The attenuator used shall fulfill the following conditions. 

2.1) Operating frequency range DC to 100 MHz or over 

2.2) Attenuation range 0 to 80 dB or over, variable in steps of 0.2 dB or under 

2.3) Impedance 50 Q 

2.4) Accuracy Within ± 0.3 dB per 20 dB 

3) Terminating resistor 50 Q non -inductive resistance 

b) Measurement method 

1) The setup of the ultrasonic test instrument and the apparatus shall be as shown 
in figure 6. 

2) Set the attenuation at 40 dB or over. When the frequency analyzer has limitations 
of input voltage, perform setting of the attenuator within the limitations. 

3) In the case of an analyzer in which the transmitted pulse width of the ultrasonic 
test instrument can be changed, perform the measurement with the pulse width 
set at its maximum and at its minimum. 

Ultrasonic test 
instrument t-----1" 

Termina ting 
resistor 

t---....... Attenuator t---....... 
Frequency 
analyzer 

Figure 6 Setup of ultrasonic test instrument and apparatuses for 
frequency spectrum measurement 

4) Peak frequency Measure the frequency FTP at the maximum amplitude. 

5) Upper limit frequency Measure the frequency FTU in the high frequency side 
that shows 70.8 % (- 3 dB) of the maximum amplitude. 

6) Lower limit frequency Measure the frequency FTL in the low frequency side that 
shows 70.8 % (- 3 dB) of the maximum amplitude. 

7) ,C~~_tt~ __ fr~g~~~~ ____ QJ:)J~in __ th~ __ ~_~ntr..~ __ f:t;~g~~~~y- __ ET_G __ ~W.G!.n:girrg __ t_Q __ th~_J9.UQwirrg 
.f9.rw_~l~_Jrgw __ tl1E} __ ~~lll~~ __ Qf_llr>P_~x_limit_fr:~g1!~rr~y-_~nd_lgw~r.._limit_fr..E}_qlJE}}}~Y __ 9.P"~ 
,t~in~sl_in _~} _ ~n.JJ._ Jil,. _ r..~J~p-~Q.ti Y~ly~ 

F - (FTU +FTL ) 
TC - 2 

where, FTC: centre frequency (MHz) 

PROTECTED BY COPYRIGHT 

Full document details: JIS Z 2351-2011

http://www.avadocuments.com/doc/jis-z-2351-2011
http://www.avadocuments.com/doc/jis-z-2351-2011


8 
Z 2351 : 2011 

F TU : upper limit frequency (MHz) 
FTL : lower limit frequency (MHz) 

5.2 Performance of receiver part 

5.2.1 Frequency characteristics 

The measurement of frequency characteristics shall be as follows. 

a) Apparatus 

1) Pulse generator The pulse generator used shall be provided with the function of 
setting back the output pulse freely by 3 Ils or more immediately after the trailing 
edge of the transmitted pulse. 

2) Burst wave signal generator The burst wave signal generator used shall be pro­
vided with the function of generating optional frequency and optional number of 
waves by receiving trigger signals from the pulse generator. 

3) Oscilloscope The oscilloscope used shall be 100 MHz or over in frequency band­
width, and shall have been calibrated before use. 

4) Attenuator The attenuator used shall be as specified in 5.1.7 a) 2). 

5) Terminating resistor The terminating resistor used shall be of 50 Q non-induc­
tive resistance. 

6) Protection circuit The protection circuit shall be a circuit for preventing the in­
put of the pulse generator from being damaged due to the transmitted signal of an 
ultrasonic test instrument. 

b) Measurement method 

1) The setup of the ultrasonic test instrument and the apparatuses shall be as 
shown in figure 7. 

2) Perform the measurement according to the following procedure. 

2.1) Set the selector of the ultrasonic test instrument to "double probe technique". 

2.2) The input signal to the ultrasonic test instrument shall be at the level obtained 
when, after making adjustment to provide a 5 cycle sine wave burst and setting 
the output at the peak voltage (p-p) = 1 V, the attenuator is set to 20 dB at­
tenuation. 

2.3) Set the receiver reject control to "0" or "OFF". 
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Ultrasnic test Trasmitted output 
instrument terminal .. I Protection 1 .. I I Pulse generator 

I I 
"'"I circuit 1 "'"I Display 

Synchronus 
~~ signal 

Received input terminal 
~ 

Terminat- Burst wave signal J 
I 

... I Attenuator L ... ing resistor I I 1 I generator 

I Oscilloscope I 
Figure 7 Setup of apparatuses for performance measurement 

using burst wave signal 

2.4) Adjust the gain of the ultrasonic test instrument so that the signal height of 
the burst wave signal generator reaches 80 % on the display scale of the in­
strument. 

2.5) Record the frequency FRP as the peak frequency when the signal height is at 
the maximum. 

2.6) Vary the frequency of the burst wave signal toward both the upper and lower 
sides, and record it when it has fallen 3 dB below the maximum signal height. 
The frequency at the upper side is taken as FRU, and that at the lower side, as 
FRL. 

3) Obtain the bandwidth MR according to the following formula and x~<;.Qxdjt __ :_ 

I1FR = F RU - FRL 

where, I1FR : bandwidth (MHz) 
FRU : frequency in the high frequency side at the height 

that has fallen 3 dB below the maximum signal 
height (MHz) 

FRL : frequency in the low frequency side at the height 
that has fallen 3 dB below the maximum signal 
height (MHz) 

4) .o_1)_t~ip._th~_Q.~_l1tr~_Jr.~51lJ_~_11<;Y_ER:c.J~\<;~9X_Q._i:Qg_tQ_tb&J9.UQwirrg_fQrm~l~ __ ~_l1d_r.~~9.r_Q. __ it.: 

F, - (FRU + FRL ) 
RC - 2 

5) In the ultrasonic test instrument that can select received frequency, measure the 
peak frequency, centre frequency and bandwidth in each selected state by the 
same method, and record the results. 

5.2.2 Sensitivity 

5.2.2.1 G~_~~~_~.l 

The measurement of sensitivity shall be performed by one of the following methods. 
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Ih~_m_~_~_~llx~m~nt_Qf_~_~_J}~_itiyj_tY- __ ll$iJ}g_th~_x~f~r~_J}~_~ __ 9.1_!tP_1_!tJ~y:~J_~nd_~gll_iy~l~_nt_in-_ 
p. ~_t _ D_Qj_~~ _l~y~l~ _ ~h~U J)_~ __ f}._~_ fQU9.W_~_., 

a) ____ .A.p.P_~r_~_tJJ.~ ____ rbg_f}.pp~r~tll_~_Il_~~~t~h~Ul~~ __ ~$ __ ~p_~~ifi~_djn_~_.2_._l_~2! 

p) ____ M~~~JJ.r~m~p.tJ~~thQ_d ___ Th~_m_~~_~IlX~m~D_t_m~th9_d_~_h~11J?_~ __ ~_~_fQU9_w_~! 

1) ____ Ih~ __ $gt1_!p_ __ Qf_th~ ___ 1_!ltX~~9_J}iQ._J~~_t __ in~txllJ:n~nt __ ~n(l __ th~ __ ~p_p.~x~t~_~~~ __ ~h~U __ h~ __ ~~ 
~hQw.:n _ in Jig!_!r~ __ z .. 

2) ____ S_~P_f}.X~t.~ __ th~_x~_~~iy~r_p_~rt_f:t;Qm_t.h~_tx~n~mitt~rp~rt_hy_~~tting_th~ __ $glg~tQr_9.[t_h~. 
llltr~$Qn._i~ __ t~_$_t_in~t:t;Il})}~_J}tt9._~'_Q._Q~l)I~ __ p_rQJ?g __ t~~hJ}igll~~'_._)\~ __ ~bQ~n_in_figll:r~ __ 7~ __ 1_!~~. 
th~_p:r_Qt~_~ti9_J}_~_i:r~~it_tQ_p'X9.t~Q.t_th~_p!_!l~~_g~_n~x~t9x_f:t;Qm_high_YQlt~gg_t:r_~n$m_itt~JJ: 

p.lll$g_Qf_tb~_11:ltr~~_Qni~ __ t~~_t_in~t.:r~}}lgnt. __ Sy-nQ.hrQni~_~ __ th~_p11:l~_~_g~n~x~t_Qx_~ith_tlw. 
in~t.:r~}})&nt~ __ f}._J}d_g~n~r~t~_hllx~tw~y~_~igD_~l_~t~ __ d~1~y~_d_R9.$_itiQn_J:rQm __ th~_t.:r~n~_-. 
mitt~fl_p_~l~~!_Ap.p.Jy __ th~ __ Q!_!tP_1_!t_$_igJ}~l~_f:t;Qm_Jbg_Jl.!_!r$t_w~y~ __ ~ign~l_g~D_gr~tQr_t9. 
th~ __ in.p_llt __ t~n).).jn~l_Qf_th~_x~~~_iY:~x_p_~:rt._Qfth~_jn$t:r11:m~_nt __ tbxQ!_!gh __ th~ __ ~_tt~nll~tQr 
~nQ. __ th~_t_~xmilJ.~tin.gx~~j$t9.:r_QfJ?_O __ ~_., 

3) ____ S_~_t_th~_x~d~~t_~_QntrQl_QfJb~_llltr~$Qni~_t.~_~tjn~tr1_!m~D_t_tQ_~'_O~~_Q:r_~:QJ;:F~~! 

1) ____ S_~_t_t_h~ __ fr~_q1_!~n~y:_QfJ?11:n~t_w_~_y~ __ $_ign~tggn~x~t_Qx_with_x~~_~iy~_Q. __ ~gntr~_Jr~_q~~_n~y 
(QX_t~§tJ:rgqll~_J}~yt_~n~lwj_th_n~mp~r_9fw.:~Y:~$ __ Qf_l5.._tQ_ISJ .. 

Q) ____ P~xfQxm_th~ __ m~~$_ll:r~m_~nt_~Q.~QrdinKt.Q __ th~_f.QllQ~in.g_pxQQ.~_d~:r_~! 

Q!J) ____ S~t_th~_Q~tp_1_!tl~_y~l_9.[th~_J~~r$_t_~~y~_~ign~l_g~_J}~x~tQXl._~~_~hQwn_inJigllX~_~_~t 
tQ_ VP:-J] _:=:= __ 1 v, __ Qn Jb~ _ Q~~jll9.$~QR~ ~ _ S~t _th~ _ Y:~lll~ _ Qf. t.h~ _ ~ tt.~_J) 1_!~ tQX _ tQ _ f?SJ g,J3! 

~------n% 

a) Output of burst wave b) Noise of ultrasonic test instrument 

Q!2) ____ .Ag,ill$t_th~ __ h~_ight_QfJb~_J:?~x~tw~y~_~igD_~1~_Qn_th~_di§p_l~y __ t9 __ I5..Q_%._Qfflllt~~_~I~ __ QJ 
th~ __ gX~tiGll_~~ __ py __ g~in __ ~_QntrQ_~~ __ Q[Jb~ __ !_!ltn~.§Qni~ __ t~$_t __ in~Jr~m~n.t.l. __ ~nd_x~~~t_tb~ 
y~l~_~ __ Qf _th~ __ g~in __ ~Qnt:rQl~ __ ~$ __ 4 _ dJ3! _ XJ~~ _ Jb~ _ p~rt __ Qf _ ~9_J}~_t~n.t _ ~mplit~_d~ __ Qf. Jb~ 
Pllx~t~~y~_tQ_X~_~d_th~ __ ~ignf}.l_h~ight_QnJh~_dj_~p.l~y! 

Q!3) ___ J)i~~9.nn~~t __ tbg __ ~tt~_n!_!~tQx_JrQJ).). __ t.h~ __ t~xm_in~tiJ}g_x~~_i$_t9.:r! __ .Ag,i~$_t __ th~ __ g~in __ ~Qn-. 
t:rQl~ _1l_J}d~:r_ Jb~ __ GQD_g,itiQp- Jb~t. _ Qn.ly_ Jbg __ t~rmin~ting _ X~$_i~t9X_ j$ __ ~_QnJ}~_~t.~_d _ tQ_ Jb~ 
jK1P_1_!t_t~xm_in~lQf_th~_r~_~~iy~rp~rt_Qft.h~_!_!lt:r~_~Qnj~_t_~§t __ in~tr1_!m~n.t._tQ_m_f}._~~_Jb~ 
n.Qj_~~_1~y:~J_9.n_tbg_di$pl~y_I5..Q_%._~n.d_x~~d_th~_Y~_~1_!~_9fth~_g~j_J}_~QntrQl~_~~_NdJ?.._ 

Q!1) ___ Jn~~~~ __ w_h~x~_th~ __ nQi~~_I~_y~1_d9_~_~_n.Qt.Xg~~h_t.Q_}59_% __ ~_Y~_J}_w.:h~n_g~in_~QD_t.:rQl§_~r~. 
m_~~_imi~~_dl._r~_~<J._th~_n.Qi~~_l~y~l_h~ight_~~_n __ % __ ~~ __ ~hQw.:n_iJ}_fig1_!r~ __ ~_p) __ ~nd_Jb~ 
~9.:t;x~$p_Qnding_g~in_GQn.t.:t;Ql~_Y~lll~_Mg,J3 
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.62 ____ Q_ht~in_th~_J?~n.J~itiyity __ S __ gB __ 9f_th~_JJltx~~9}Ji~ ___ t~_$t_jn[3_tr~m~n.t_J)y_th~_JQUQwing 
.fQrw_1Jl~_~n.g_X~~_QXd_it~ 

.6..._l2 ___ ln_th~_~~~~ __ QfJi._32_: 

ff_=:,_lL-=-:A_±_QQ 

.6..._~2 ___ ln_th~_~~~~ __ QfJ)_.J2_: 

ff_=:, __ ~Q_lQg(~Q{~)_ ±_ M~ _4 _±_QQ 

·l!l:. ___ g~in_~_QntrQl[3_s~~l!!~_((lB)_wh~_n_nQi~~_9ftbgjn~tx!!~ . 
. m~_nt_i$ __ ~~t __ tQ_5Q _%_h~ight_Qn_tb~_gi$I>I~.Y 

4_: ___ g~in_~DJ).trQl[3_s~~l!!~_(Q.J~)_wh~_nJ!!!r~_t_~~y~_~ign~l_i$_ . 
. $~tJQ_QQ_%_h~_ight_QnJb~_Jli$I>I~.Y 

l)-'--: ___ g~j_n_~_QntrQl[3 __ (dJ?2_~h~»-n9_i$g_9f_tb~_jn$_tr_1Jm~ntj[3 __ 
.$~tJQ}L%_Q»-th~_dj§p-lgy . 

. 1J __ :. ___ h~ight_Qf_nQi[3_~ __ Qf_th~_in~_tr~m~n._t_Qn_t.h~ __ gi~Rl~Y_{%2 

5.2.2.3 Method using gate/alarm function 

The measurement of sensitivity using the gate/alarm function shall be as follows. 

a) Apparatus The apparatus used shall be as specified in 5.2.1 a). 

b) Measurement method The measurement method shall be as follows. 

1) The setup of the ultrasonic test instrument and the apparatuses shall be as 
shown in figure 7. 

2) Set the frequency of the burst wave to the same frequency as the test frequency of 
the ultrasonic test instrument, and provide burst waves of the number of waves of 

5 to 10. 

3) Set the instrument gain at mid-range. 

4) Adjust the burst wave signal generator and the attenuator to give 20 % burst 
wave height on the display of the ultrasonic test instrument. 

5) Trigger the gate/alarm function of the instrument, and set the alarm level at 
20%. 

6) Disconnect the burst wave signal generator, and adjust the instrument gain to the 
maximum where alarm is no longer triggered by noise. 

7) Reconnect the burst wave signal generator, adjust the burst wave signal genera­
tor and the attenuator such that the signal height on the display of the ultrasonic 

test instrument reaches 80 %. 

8) Measure the input signal level of the instrument at this time with the oscilloscope, 

and record the reading obtained as the sensitivity. 

9) If the input signal level is too low to read accurately, measure the output signal 

level of the burst wave signal generator and correct the reading with attenuation 
by the attenuator to obtain the input signal level of the ultrasonic test instrument, 
and record the result as the sensitivity. 
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5.2.3 Gain controls 

The measurement of performance of gain controls shall be in accordance with the 
method in 5.2.3.1 when the gain control consists of two or more controls with different 
control steps, and in accordance with the method in 5.2.3.2 when the gain control con­
sists of a single control. 

5.2.3.1 ~ndj,y.~~h~~lK~~nJ~9.:ntxQl~tm~~~~r~m~nt_m~thQJl 

~) ____ .A.p.P_~~_~_t~~ ____ rh~ __ ~.p_P_9:r}::\t~_~_~_~~~t~h~J1J;~~ __ 9:~ __ ~p_~~if~~_~jn_J$_.~_._1_~2: 

b) ____ M~~~~r~m~ntJ:t~~thQ_d ___ Th~_mg~_~~X~m~D~_m~th9_d_~J19:11h~ __ ~_~_fQn9_w_~! 

1) The setup of the ultrasonic test instrument and the apparatuses shall be as 
shown in figure 7. The selector of the instrument shall be set to "double probe 
technique" . 

2) Set the frequency of the burst wave signal with received centre frequency (or test 
frequency), and with the number of waves of 5 to 10. 

3) Perform the measurement on each gain control according to the following proce­
dure. 

3.1) Adjust tl~g_g~in_~gntrQl~ __ ~Q __ tha.t_tbg_nQi~~ __ l~~~l_Qn_th~ __ di~.p19:Y-_QfJb~_JJltr:~~9)Ji~ 
t~_~Lin~tr~_m~_ntj~ __ 3!3 __ % __ QrJJnd~x __ ~nd __ th~ __ m9:~im~))1~ In this condition, adjust 
the attenuator and the output of the burst wave signal generator so that the 
signal height on the display of the instrument reaches 50 %. Read the values of 
the gain of the instrument and the attenuator to take them as the initial values. 

3!2) ____ S~1~_~~_~h~ __ m~_~_~~xin.g_~t~n_JrQ_m_t9:bl~_J __ ~~_GQrdinKJQ __ th~ __ miDj_m11m __ ~_t~_P_ __ Qf_tbg 
g~in_GQn.trQJ~_Qftbgjn~t~11m~D~~ 

3.3) Reduce the gain of the instrument by the measuring step selected in ~ ... ~). 

3.4) Adjust the attenuator until the signal height on the display of the ultrasonic test 
instrument reaches 50 % and record the values of the gain controls and of the 
attenuator at this time. 

3.5) Repeat the procedures in 3.3) and 3.4), and perform the measurement through 
the full range of the gain controls. 

3.6) Make a table of gain controls settings and the attenuator settings. 

3.7) .E~~~tth~_dif{~x~n~~_J:)_~_tw~_~_l1Jb~_~Q-i1A~~~_dJ~9:11-!~_(~h~Dg~_fr:Qm_th~_jniti9:1_~~J~_~) __ QJ 
th~ __ g~in_~Q_nt~91~ __ ~n.~l_th~ __ ~9.j~~tgg_J~~11-!~_-<~h~_ng~ __ fr:Qm __ th~ __ ~nit~~l_:v~l1A~)_QfJb~ 
~tt~n~_~_t9x_JrQnJ_th~ __ t~bJ~l __ ~n9:_r~_GQr9:_it. __ F_1Arth~rl_x~~_QXd_~h~_m_~),C_~m1-!Dts~9:11-!~_Qf 
th~ __ dif(~K~_n~_~_ .. 
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