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Ultrasonic Test Criterion for the Explosively Welded
Fe—-Maval Brass Bonding quality
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2. 289 AR 2 49 BF

Zd HAdE olFES AW HAED R FEAEE FUey] 9 2 A (Base plate)v‘:* 900 x
1,600 X 15mm =719 T4 227(S55400)L, "?‘Xﬂ(Flyer plate)t EAET i ¥ 1,000x1,800
Xbmm =718 Naval brass& dAst] FLHFE A Tuiges ¢ 71‘3‘?2}%73‘?‘;-1‘—
Table 13} 2},

Table 1 Explosive welding éonditions

Specimen No. Stand off distance (mm) |Explosive charge height(mm)
1 15 35
2 2.8 3H
3 4.0 35
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Table 2 Ultrasonic system specifications

Instruments Specification(model) Remarks
Method Pulse echo Method
Pulser/Receiver Panametrics 5052 PR
Transducer | Noming Fre. ¢ M Gener P, S5
Couplant Glycerin
Oscilloscope Tektronix TDS 420
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Table 3= HFLHFA A R FAd dHstd 5MHz F8F345 FABEAE AHE8Ho
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Table 3 Measured ultrasonic properties

Material Longitudinal wave Acoustic impedance | Attenuation coefficient
velocity (m/sec) (g/cr-sec) - a (at 5SMHz)
Base plate 5,850 456%10° 0.055
Plyer plate 4,430 3.61x10° 0.102
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Table 4 Calculated sound pressure and reference amplitude according to sound beam
path in explosively welded Fe-naval brass bimetal

Locations Be(anrilm?ath Calg‘;‘élssts;ie (So/((’:;nd Ref. amplitude(%6) | Remarks
19 A A\ = (1) 15.42 42.81 -
19 ) Al H 9EAH(R]) 15.42 498 20.60
1HAAHFEIA(TD 15.42 35.96 -
AHAAAEL(BL) 19.27 24.17 100 NNERE
HAAREY 23.12 18.32(16.32) -
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Fig. 12 23 A1d% M3 1A 22 dBEHQ A-Scan HFFo2 o]2HY H=HANA 1
ap AEWAL S (B1)E FSHE 100%°] 247228 AR o 14 JFAD @S Fole 206%
o & 39%2 HPARY HIAEFCE /Y & A0 APUNS 2 @ 394 42 HEAE u
AR E Fole 135%% HRAHE 435% Aoz Hridn Fig 39 283 AiE FAWEY 1
Aol oa AWuANE gole Frbstn AWEARIEIE AstES HJA¥ F U Fig. 4&
Stand-off distance’t 7b¢ H2 1% AdHe dHez FLHPT 2NN FIFFF =&
Stand-off distance’7t ¥F38 FEF FEAUAE dA XFo=2AH FLHFAAN A= AW
o] A Ratdrk. 12y Fig. 5 ¥ Fig. 69 AJEH ¥3 2 € 32 F&8% F¥zxdez
Zuhgo N HAgE AFHA ARHE #9102 9% 4 glov, Fig. 5 2 Fig. 6& oy
W Fgo |z Frtel wet HAARS Y F717F FIHtol FAHA.
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Fig. 1 A-Scan signal Fig. 2 A-Scan signal Fig. 3 A-Scan signal
pattern acquired from  pattern acquired from pattern acquired from

the poor bonded sample .. the good bonded sample interface lamination(Ref.
#1(Ref. Fig. 4) _ #2&3(Ref. Fig. 5, 6) Fig. 7)

B

Fig. 4 SEM Fig. 5 SEM Fig. 6 SEM Fig. 7 SEM

micrograph of  micrograph of micrograph of micrograph cross
cross section of cross section of cross section of section of the
the sample #l(no the sample #2 the sample #3 interface
wavy interface) (wavy interface) (wavy interface) delamination area
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Fig. 9 Yetigich
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Fig. 8 Fe-Naval brass
interface reflected amplitude Fig. 9 Calculated Fe-Cu
according to the explosive interface amplitude according
welding condition to the clad thickness ratio
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Table 5 Ultrasonic test results according to the KS, ASTM and TUALM

Sample KS B 0234 ASTM A 578 TUALM Remarks
1 Acceptable Acceptable Unacceptable
2 Acceptable Acceptable Acceptable
3 Acceptable Acceptable Acceptable
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