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Acoustic Emission Characteristics during Cold Cracking at Welds
by Implant Test Method
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In recent years acoustic emission (AE) technique has been increasingly applied for detecting
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flows and cracks in material. However, there are at present only a few reports on AE in cold

cracking at welds by implant test method.

In this paper, cold crack initiation and propagation behavior from a notch of implant specimen

is investigated by AE technique and the fracture phenomenon at cold cracking is discussed in the

relation to AE chracteristics.
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Fig. 1 Implant test method.
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Table 1 Welding conditions.

) TRAVEL | WELDING ARC HEAT
GRADE DIAMETER { SPEED CURRENT | VOLTAGE | [NPUT
{mm) | {mmfmin}} (A) (V) $ifem)

D8o16 4.0 t50 170 25.8 17340
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Fig. 2 Block diagram AE measuring system.
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Fig. 3 Shape-of implant test specimen.
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Table 2 Chemical compositions of steel plates.
P *le
MATERIAL THlLCAI‘(LESS CHEM.ICAL COMPOSITIONS '( o ) Ceq PcMm
(mm.) | C|Si [Mn| P [ S |[Cu{Ni |Cr|Mo| () | (%)
K5D 30 0.20|041(1.38{002310013| — | — [ — | — 10.447 }0.283
5.5 ° Ni 35 00610.2111.160.005]0003]0.0115.84 10.64]0.20|0.586 10.268
HT80 40 0.1210.27 {0.750.018[0.004|0.24 |0.79[0.45(0.42 |0471 |0.242
Si Mn Ni Cr Mo v
= —— et —— F — + —— F —— f —— cemmecmcee oo - 1
Ceq =C+ o+ S+t 5 * 7T * 12 ()
- Si Mn Cu Ni Cr Mo v
PcM = C 367720 2 TRETARIARTRAL (2)
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Fig. 4 Results of implant test. (HT 80)
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Fig. 6 Critical stress by implant test method.
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Fig. 10 AE peak-amplitude distribution due to cold cracking.

DT ERENEOEENETEMEREOKSRE, Bib
HEFIZY, EVOLEwT 4 ZVIRES RN T,
BIE % 213 EARBEOERICER T 2 KREFHEH
HB L CNRFENERNE Lo T I Eh o b E
ffirsn s, Fig. 100 B iziz HT80 $tRic B> Tk
RENRL 2BE50 AERESHBOFI2RL TB DK
FROKXDhHb S TREEERTH 2, WEI X
b AEREBAHFORIIR 2 203, oM BT
LARBOBOIKHIERED S, TDZ
& FE—-ME L S IR BN ORERRBICE
VT, Sy oROENT TORBRBRSRRL ST
BIERTRLTCWS, Ak L2453 v R
HNEBRV BV THERELTWS, $ibb, BHEOE
W I KOS - ERL THRORFAFRIE
T2 CORMSRR 21T, BET— N ks
Rhol:lebtBEENS,

& 5 Fig. 100 Ciz i3 58 Ak F & 1.0cc/100g
—EL LFEEEL SR LBED AEEBS RO %
ia‘ BTG H 50kg/mm?® Jltg e & U RENTRFRAEI 2% 1
BRI OBA T MEIC L Y AERIBSMIZBR LT
BUHENLBERTHLOGCEESH I A B3 L
Ronz, KD #fRD5a, AEBRESAIZIZIZ—E
BOESOBLI R/ E o TH D BREOEEI L

BRNEGR TTOERFEVE» o Z L BEES RS,

COGHBEBRIELIZAS A S THY BEREL—
BIIREbATWA Z EBHLNTH B, 5.5%Ni #iiR
OFE, AWIEHE LEEAERROLD AP DD
59, PREICEBSE S b >4 AERBAHICK>T
W, IOV YIR HiEEcERNEE L
%, WBHIR & WENOEHE, B 2R LA & X
IANVF RS ARG AE OFEMNEML, 20

L3Sz ottt Aend, —4A, 5.5%Ni #iikD
WEEE EENETRMS CREL /R, 8RRk
#%, 1L %773 Tear Ridge DS R Ko TB YK
ELREHUTHNLBRBCEEL T I L 2R
LTWwiz, ZOXKi#ENE AE i3 Tear Ridge Bic gl
ERLTWRZILEERLTWREEXZ NS, 20
£ 5z, 5.5%Ni @iz 81 2 ERHIIIERRENICE
BLTBY B4 7OEBEE 2T LB IERELE
ZrRbh: bOThs, HTS0 SR DBE, AREH
fl, HEMEARRICHD ST AE RBAMA I3 APR
BAEDREIIFEA L % /MRIBAE DA THHEE 8
REEMRTH 2, ThIBREENCHALOEES
BrAL L BREBMEBLEVREBCS- L LELS
Nz, b, BRECEIRITHCH 20 IiRBRA
WECELOKS L UHHE S 3 7 ofln R E, BNE
flicZhoBuo 2 HEELTHLEEZ 6N D,
IO EEEMEOEENBETEMFREL &1,
BMEOBEARICTNLT V94 FDI2AMIZE->T
HLOTREASERENTED, Ihsn8EE
OB S bESICHRTE 5, HTS0 @K
DENOEBEBICI A 7THEIBREOAMEE
Lo Tn3,

D& BEEEENNIBEBCL VA SKIK
FOWH - BRCERT 2 BNEINBERT, Z0EL
R 3T BEE TORB L FhORE « LK
ELTHWICE2 £ TORBOZ28EATHVS I L
BHESHTH D, FLFLOCHESEHIARLHCE
WTHNORFARRIEY 3 & TCORMAETTES,
BREFCeLT V94 PO A CEUEEOE
BRAKRSER L THROERD 2 D DDA
BiZr-oTOBEINLZ LN AERHERRE» S b



74 R %k-m%¥ MF-RE BT B0 EX

EIh3,

DED LS, 477 BRI AER28B8T
hE, BRERFILORE - CZEEHENRCEET
EpTeBPShICK T,

4. % K&
AEE%MAL T, M&RM S0+ o RERIHAR,
LNG # v 7 #ThH 2 5.5%Ni #th s L UFHER 80+

UREEIRIRICOVWTA 7T v VRABREERL -,

Ik, BEEEFNREERTCH (0u)m il
BER:OMREFEET 2L L LIS, A VIV ER
B OB E 2 %00 AE R4S £ T8 LSEEE
HhRE - CREDEZRI LUTOKREE.

1) BREBANFEERRIES (Cer) imp B 11RO
LR B & VRS BOLBEARRC XD AEL
BE3h3, Z0> bRHLBEARROEESKE
< HEEMEARE % 1.0cc/100g »» & 3.7cc/100g = 1N
T5& (Gr)mpfBtd 1.0cc/100g DJE LT ED
28~61% BEICETLTWV 3,

2)AE AL S, A 75 v FVRBRICBIT

BEAFNORE - CHBEEEET S LHTES,

ZOREIHBNE L, RERRMROLFEHRR,
AFEIENB L VB KERICEIDRZ 3,

3) AE 450 o BEBRELORE CHEER
BRBILT3IZA TS ETE, TORE» SRENIC
ELETCRIBECE> TV,

£33 TB

1) 82, KM, M. “COD HRo AE 418
BT 2R, RERFILERPRHSL Vol. 11, p.
51 Bg53

2) Granjon, H., Debiez, S. and Gaillard, R.:
“Implant method at the Institut de Soudure”
Metal Construction, Oct. 1973, p. 384

3) i, "R A7V ERIC X AHOEBR
FhOMR" REKFEEMFERL, ME56

4) Granjon, H. : “The ‘Imtlant’ method for study-
ing the weldability of high strength steels” Metal
Construction, Nov. 1969

5) Yk, FHE, KRE: “AVFI U rEBRICL M
DEBBNORFICS &t BREKRREORR" B
#£3E Vol. 48, B854, No. 4, p. 48

6) W, HH . A7V VERCBIARNE
4, ER%ERO AEJIE” BEFLLERSREY
#, Vol. 24, B854, p. 56

7) Bk, FH, LUT: “BEEBRETORBEMKE
WEIC B LT IREERGORE RS, Vol
48, B354, No. 7, p. 66

8) A “BED AE"AXARY v KYa—h, AE
L ZOWMEMOREMEERAOLHA, B4, p. 1

9) HEH, ¥H, FEE : “Acoustic Emission Z:DE
BEFARE~OIGA (B 11§)" BEFaE Vol. 45,
351, No. 7 p. 60





