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A Study On the Steel Weld Cracking and its Prevention

Lee, Jae-Jeong » Shin, Min-Kyo

e QSRR < E & > ..................... ;
| Abstract 3. EBHRKEE 3 =% i
1. F & 31 mETIY BAEBESS
2. BB Hik 3.2 T EMANAL KRMILES
2.1 BERRHE B RIS 3-3 Root #% o] ¥| %+ Groove JZike] o & ;
2.2 RS TR 3.4 WEES EERHMS FI BAK MK
2:3 WEMHAEY BT 3.5 T4 Bk ?
24 HHFES WE 4 ¥ W :
2.5 FIe BAEET HERR BE h
Abstract

Weld cracking susceptibility is a most significant problem in utilizing high strength steel in
especial. In this paper, the weld cracking susceptibility of domestic SM58 high strength steel
was ihspected by the slit type restraint cracking test. The initiation and propagation behaviour
of root crack were also revealed by means of the clip gage method.

Main results obtained are as follows.

1. The root crack which is initiated after a certain incubation period appears to be propagated
intermittently. T his intermittent propagating ‘action is almost finished within 1 hr after
welding performance,

2. The root cracking percentage is variable prominently accerding to the environment and
the time during which the electrode is left alone.

3. When the preheating temperature is higher than 100°C, the root cracking of domestic SM

58 high strength steel can be prevented even if the electrode is wet.
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Table 3. Welding condition,

Diameter of electrode 1 Current ‘ Voltage | Welding speed | Welding heat
¢ (mm) | (A) : 4% | (cm/min) ‘ input(J/cm)
4 165 25 9.8 25, 244
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Fig.1. Slit type cracking test specimen,
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Kr=2(1—pp) » ——* =~ (3)
714 Br=0.6/(L/D"+0.75/(B/)**
=& n=1[5.8/(B/1)?]+2.2

L=35%#e 2K (mm).
I=3% HHEK(mm).
B=3%42 g (mm).
h=58e) 57 (mm).
K OERBA A e Hikel —ET & MY ARBHEd HAA KBE 7o RBEY Al
o} 2 oF7re] MbE #iE S 2118kg-f/mmidl 4 BB 2765kg-f/mmiql FEA At
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2.3. ##E k¥ AR
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Fig.2. Schematic diagram of hydrogen meas ' apparatus,
A:Hydrogen B.D:Glicerin C:specimen,
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yo= 21315 p i

T,
_ 273.15 b h
== (P g ) @
o714 V= BRI A S HAE(m)

T,=E%GASS] B (°K)
P,=[EGASe] EEJj(atm)

V,=[E4GASY] #f%(cm®)
Pa=m hell A9 KREE(atm)

Po=FEsIRS] B (gr/cm?)
Pre=7K4R8 FE (gr/cm?)
hy=%3#8 o] (mm)

— 105 —



8 1083%F 4 f WEIEASR M TEHRR RNE H2H

(e) Longitudinal crack.
Fig.6. Shape of cold crack,

BFd RootFd (a~d)s RootFde] oS iEste LAvlol= KE7EX FEP oo wlol=E

fel el sbRFde] gEM(e) S 2ol gt o] AXleg ¥ Rootdd L 3z EHRBE

o] 744 =& Rootifz ¥l Fasle HEIZE, BHLBHZ FE dEE ¢ 4
=4 Fig. 7. SM58 &E ML SS41 kildl Hsle &£ HEES At ARBER 14 X

SS41 (Iron powder low hydrogen type electrode)
r1g. 7. Kecording of root cracking behaviour,
Pgoll Rooti 7rA el clip gauged 4ol st ##Is o} 7H HHEMS Roothifie Moz WET
Aolel = BEfel =& RIS WMILBEFS Rolx glch. o] #ERe|A RootdFdd HERBHE o
3p Zro] Aot W BELSEY BEMES KT RORR FE EElAEd BOs de
Yt B BELBY HERS Fig.6 (a)~(d)dl Rol& ubst 2ol iF7l Lz Ye EHEE
& gt PolAxL dermz ol R MW X YR = kmEmes 245 gl TR
o, wheba o] e WEHY Ao Ral BEEEMd = HEAEREL o B WP LEY TH
oz My L@E@mon FTIRLANES &8 HR7T S ol= Fa clip gauged) BfrEe] =
Al A}, Fig. 78] 2ol A Root7tA ¢ sfrififge] Bile] X del we} S1F oz 294 7tx g&&
o) AL ol ¢vh. ol2ldt BEH REMHEEE Slite HWHAREY ke 4 #MEREN gleon
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3 AR BimEel vk, Fig. 89 #R RootT R F91¢ KHol (k3 RWHY WILHUIR #me 7
d RE S BESw Aor FTIRMAAY AEMCERS cheat o] BEAYG, —wos
KEE BENRBEY il FLBHENERS ME £hdted BEHHR =L @R Mg o
Zrete] AFRMLE o vtE AL A Al BRIV weld MERBEESY Rootige] =
B A5 o Eel BRESC BimstAl F 3 olz el —EY WRYIEL KK ko)
ol FeiA fifbs ek, ol shzrel ksl Fmel MAMES O]l MAMA Eolw FAdol Wk Unk B
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Fig.11. Microstructure around root crack(x200).

3.3. RootZ ol n|xli= GrooveffiRel B &

Fig.12. Effect of groove shape on stress concentration.

Fig. 12 Root#f9) ENEHERS TRSHE BAAG) ] Groovelfkal =l @Lste #ikE 29
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Fig.17. Preheating temperature for the purpose of prevention
of root crack. (SM58)

AN BB b4, obAAA YA 20T Flste HEME oo 1§ 100mm FHEA
€ B8 BRSES shglon EQAE BEEE HEE BN BARES £E: B
fEA1 et :

Fig. 1814 (a)& H#MstA &3 £4% F 4349 snbwd g Hol= (b)& 100C2 B ¥ &
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(a) Without preheating (b) Preheating temp. 100 ¢
Fig. 18, Comparison of root crack with and without preheating. (X 25)
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Fig.19. Comparison of cooling rate of heat affected zone
with and without preheating.

el HE) Mss -2 A BEDHR=R
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TIAE RS BES A A Fig.20. Comparicson of hardness at the welding
—fEe s WE/ A L WAzl joint with and without preheating. (SM58)
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(2) RootZd JEES] ARt K BAe WEEiEe] EBtchingdl KkAAAx B%ol wIaEs
o)l g SRAL EE KRES HHASA gorAe,

(3) mEEe AzF HEEMN 2 HEBREY Mt BETdY BLEE 4 EET BERelH
HEEmfo s HERES AZT % 80% v= BV 18R DLk Bl EAKER WHEe s

E FEBERLE 252 FokAloh
(4) 20mm S8l SM58 BAEHME FURStH WEMERS WEL 245 BETEL 100CRES

BHEES 48 LI 5 .
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