110 5r ¢
KAWASAKI STEEL GIHO
Vol.5 (1973) No.3

X3y Ms*x SEDT2"T{PK5 “_>E-f€_X82Z
Crackings Observed in High Speed, One Pass Fillet Weldment
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Synopsis :

Downhand fillet weldments with a constant le g length were made using HT-50 steels in
various welding speeds up to 2m/min. The crackings which occurred in the high speed
weldments were examined and classified in fo ur kinds. The contour lines of crater were
obtained by the decantation method. It was observed that with an increase in welding
speed, the crater changed from tear drop to slender shape with a necking. This
phenomenon is reasonably explained in terms of the model of viscous flow in a cylinder,
and it is shown that the necking appears when the Reynolds’ number of the flow exceeds
310. The growth rates in every location of bead surface were approximately estimated
from a tangent to the contour line. The growth  rates at the vicinity of the necking and at
the bead center are found to be over 3. 5 mm/sec, suggesting th at the solidification
substructures tend to be cellular or equiaxed dendritic. This fact was demonstrated by
the metallurgical examination. The mechan isms of four kinds of typical cracking
observed in high speed dow nhand fillet welding are also explained using the above

mentioned analysis of solidification mode.
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Synopsis:

Downhand fillet weldments with a constant leg length were made using HT-50 steels in various
welding speeds up to 2m/min. The crackings which occurred in the high speed weldments were
examined and classified in four kinds.

The contour lines of crater were obtained by the decantation method.

It was observed that with an increase in welding speed, the crater changed from tear drop to slender
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flow in a cylinder, and it is shown that the necking appears when the Reynolds' number of the flow
exceeds 310.

the contour line.
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Table 6 Results for the cracking test with iron powder addition to groove

e ————————————————————————————
e

e 7_7_7_7We1ding speed

e _ |
e 160 ‘ 180 | 200
- * er—— = T r—’—‘
Li._.. .‘F
S
s
-t — —

@

) - —“"'—'____:L_I
Type I Q O A A x | x
S X S e o 3 0 W R
Type III O O VY TAN x X
Type IV o | o o | A | AT x
NI | SN & v e . P

£ o




Vol. 5 No. 3 ENET AR 7w — O T — 2SR BT ST 301

S

=
N
P =)
ri L——— ;
I
¥
- _____________
e

BRSGEEELRIT O, S ORE TR OBIAR BRCERLT D b, CObLIULTARA
PR T WIDBRREL, oBERHONEE HWomhomic LEgEha L bR D,
g4t Fig. 2 O Lo d oo igifo C,

-, qu: 2! ;__h_-‘-‘;j&ﬁ [ D N== BT




302 LU 2O RS July 1973

ﬁ?f#?&%ﬁt‘:‘w. AU O HAHEEE R b Uy+ ™ tant B (1)

LA 2 DT B AT, KD IR 2 y

OIS~ S EEE TG, T ¢ BMABEEATOR S DT, ¢
SO 5 IR 7 L — 2 DR EIC L OFELEED 2 SA, BARALHRMOERY ™

e B Tl eraer 3 _n @R R w7 AR L, ¢ »=C TEbIhslhifraA%Ad




Vol. 5 No. 3 FE TSN T T~ 2 R R BT s bhuis e T 303
ATEHLREC BT D 7 v FAPEIIC R ¢ OFEMUERICE T L (R et
B LATELME, E— Fldid m/UC ] WLRUDHE RAEE T & oMRsaRdHDE
+rETMTED, Fig. 6 £ (3) RoBERMGHSED LRI,

2.0 xloll

./
5 EN—

/‘ Necking
4 N

g x £ 1=

= 8 2 No necking

- L 2 | x
= |5 o ¥ ‘ E 3 1 n

i —

163;” ' i i -

_ﬁ

|

r

-,
"-—



304 JII B BBk £ o July 1973

SET, o) I o ERUERE Table 10 The critical Reynolds' pumber
Re. with necking in crater
— 2
A= pA pE l{d 412\ At At PPN S~ e ————— ros R

= |

‘ s : ,
P i‘ — i‘ = —

k=
.!é’

; ?

— .
i . i
;




Vol. 5 No. 3 BT LAY 7 w0 T - s EESBICEIT AL OVLT 305

e, cfdeInEREEl (D) SR ENALDI LN BEAE (G) ©H %, Tiller 5% 15 GfR% 715
TE D, LI TE—~ FEEOFERCEALEE E T A — g REAL, JhEBERAROET
D& E (¥y=0~100%) Wittt y HEoEE xR % Fig. 10 TRz,

Ry (X dv/dt TH D55, Fig. 8 (h)oils GIR% pUXCBAITEEAAS Y K E v

- hARnA > Fie. Sayish s, 4 Lo B GEE L e b, L oiEd FhRE
- _________________________________________

S AN, e 7 BT __iiEE A IR o ERITLE Y e L 2 I—El:rg:m? gy

FIEA 2 ) D TR in nQ’p N R N Y T

4







Vol. 5 No. 3 EET RS T~ - 2T — RSB BT Db T 307

BRTE, ¥, bAOUE LEEHLOBFRIT THEREZE LT Shb, 7L — 2 TiL
Photo. 4 © 7 L ThH - Tz, BHLIFTSETHRI L, BETHTEETHE

Iﬁrlm@-ﬂhq-%%ﬁ;ﬁf‘!ﬂ;-};?\ f_;ﬁ?ﬁ—_f’.rggl@ \ LIS L ) — g g Rl 5 L Syt g <,

&, REARERSGECC &, REHORESANES HEBbRY,
. . e i_‘ > ; ¥ -ﬁ}.éﬁ,ﬂ = 4 l—li ." j“'_‘ - e e e Al S u?r‘"’-'ﬁ"

-

_




308 Ny B8 b July 1973

- - L P S Jv ey e 11—_‘1"'"_:—:"_-1-H.—&L
. - ¥ - ‘3—5‘ r_-‘
%-P - .
=

g
J;i— - V6 > 9 > >




s T T——

i

-

kN

.

i il A Y







_ : Mﬂ AoNe 2 P e P R~ 00 LW~ TL SR S [ - |
> s'ﬁ H‘: :

otk &k B 2 bt NBALE-TEe A BRIk R A

RS2 Cle BRERTTCIERIL T &

2 % % ®
1) HESE: 7 — 7 HEHREBLSER., 67-66, (1967) 12
2) FHILE, IEHOE . JIW 212 EE4%E. 70-104, (1570) 5

el = e i — ya

4 JIakE - F2EBUEEERSEREOHE, (1968) 10
5) W.T. Tiller : Can. J. Phys. 34 (1956) 9%

6) BHEX : Bt 40 (1971) 276

7y W.F. Savage : Welding J. 44 (1965) 1753

N e WL L S b L e o R S Y ey

——




	★j5-297-311
	j5-297-311

