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Abstract

The object of this paper is to evaluate SCC (stress corrosion cracking) susceptibility for parent
metal and bond line region of weld joints which have the various weld heat input conditions in
TMCP (thermo-mechanical control process) steel by SP-SSRT (small punch-slow strain rate test)
method. And the SCC test results of TMCP steel are compared with those of the conventional
HT 50 steel which has the almost same tensile strength level like TMCP steel. The loading rate
used was 3x10*mm/min and the corrosive environment was synthetic sea water. According to
the test results, in the case of parent metal, TMCP steel showed higher SCC susceptibility than
HT50 steel because of the high plastic strain level of ferrite microstructure obtained by
accelerated cooling. And in the case of bond line, the both TMCP steel and HT50 steel showed
low load-displacement behaviors and higher SCC susceptibility above 0. 6. These results may be
caused by the embrittled martensite structure on HTS0 steel and by the coarsened grain and the
proeutectoid ferrite structure obtained by the impart of accelerated cooling effect on TMCP steel.
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Table 1. Chemical composition and mechanical
properties of steels used

Chemical composition. (wt. %)

Steel C Si Mn P S

TMCP AH36] 0.11 0.3 1.44 | 0.016 | 0.002

HT 50 0.15 | 0.44 | 1.42 | 0.009 | 0.001

Steel Cu Ni Cr Mo Ay

TMCP AH36 [ 0.02 | 0.0l | 0.02 | 0.01 | 0.003

HT 50 0.19 | 0.27

Mechanical properties.

Yield Tensile Elongation
Steel strength strength ,
(MPa) (MPa) (%)
TMCP AH36 412 527 24,7
HT 50 392 539 27.0
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Table 2. Welding conditions for steels used

Heat input | Preheating | Current Voltage Welding
Steel . Speed Flux Groove shape
{k]/cm) (t) A V) (cm/min)
TMCP AH36-A 80 25 930 36 25 36S705EF
L 930 36 25
TMCP AH36-B 120 25 36ST05EF
T 470 36 25 2 -]
L 1050 10 % =
TMCP AH36-C 180 25 36S705EF
T 900 40 26
/.=
HT 50 50 - 750 36 32 NF-310 abé’/ =
[A)] =
(mm)

Carbon equivalent, C., = C+1/6 (Mn)+1/5 (Cr+Mo+V) +1/15(Cu+Ni)

») TMCP  HOki/cm

) TMCP  180k)/em

& UITH0  Soklem

Fig. 1 Macro-etched photographs of weld joint in
TMCP AH36 and HT 50 steels.

‘P

Bond line
{mm]

Specimen size : 10mm X 10mm X 0.5mm

Fig. 2 Schematic diagram of SP-SSRT apparatus and
Joading method
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Fig. 3 Various microstructures of weld joint with
weld heat input in TMCP AH36 steel
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Fig. 4 Various microstructures of weld joint in HT 50
steel
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Fig. 5 Vickers hardness distribution of weld joint in
TMCP AH36 steel
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1. Parent - Air
25 2. B.L(80kJ/cm) - Air
211 3. B.L{(120kJ/cm) - Air
4. B.L(180kJ/cm) - Air
5. Parent - pH8.2
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8. B.L(180kJ/cm) - pHB8.2 .
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Fig. 6 Load vs displacement curves for TMCP AH36
steel in air and SSW-pHS. 2
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Fig. 7 load vs displacement curves for HT50 steel
in air and SSW-pH8. 2
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Fig. 8 Relationship between weld heat input and SP
energy (Es) for weld joint of TMCP AH36
and HT50 steel in air and SSW-pH8. 2
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Fig. 9 Relationship between weld heat input and
SCC susceptibility in weld joint of TMCP AH
36 and HT50 steels.
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Fig. 10 SEM macrofractographs for weld joint of
TMCP AH36 steel in air
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Fig. 12 SEM microfractographs for bond line of
TMCP AH36 steel

Fig. 11 SEM macrofractographs for weld joint of
TMCP AH36 steel in SSW pHS. 2
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Fig. 14 SEM microfractographs for bond line of
TMCP AH36(180k]/cm) and HT50 steels
in air and SSW-pHS, 2

4 ¥eY

SP-SSRTHI & o] &3t 7}&wizkd TMCP
AH367Z A ¢t 2] HTS07Z A Q) 28 2 8445
9] B.LES iAoz g3 S84 F Y (SCC) A
R34 E G55 2.

L. BEAZAY AL, MESE TMCP o8
A ZFg TMCP AH367AE Aotz 7H49yz
Aol o3 WHHE HolExFY 2 A4W
Hzof 7|18t A gH s AA Feol HTH0%
AR o 173 SCC AFE Bk

FEAY - HIE - UG - AAS

2. B.LRY A% HTS0Z A 49 938 =
teta F3E rfEdAle|E 234 7|QlEte] 1
2l TMCPZAE g8 Hel o3 749z
e AR opy|H e 229 o3 2 2 HH
o|EZ A0 7|91t F ZA BF RAZA Rt
e 335w As g4 0.601°49 ¥& SCC
NREE Bgch

3. TMCP7 &%l oiA 80kJ/cme] <&
29 798t} 120k]/cm, 180k]/cm®) Q&)
Aol o AxE FAAW JLEHY Frbe e
SCC AIZAES $718 Hol&d), ol Jd o] 5
Zrge] whgt FAEE B.LEY Zdista dF 2
Auelo| ExA 9 FT7l7F 83 Yol AlRE
o},

4. TMCPZ A9 7%, §HULZF) 718
g U721 3uM e A58 des AddE F44E
Aozt Frhsta e v, FAERAAE T
d o7} Adte ol ARe SHALZEY
F7tel 2 A FA Y EHFA 2dEFA R
A7) gEolzta Atg et

2oz d

1. BARGSHREEHELEHAEAS © TMCPHR
DEEHEES, (1985), pp. 1~250.

2. B MEE . TMCPHin$sH:, HASGHESEE,
% 614, % 4%, (1992), pp. 288~301.

3. FEA, AT, AAE : v EHA 3
7 £H5 e $HRAFYE Frldl BI AT,
Eagsts)x], A 124, A 435, (1994),
pp. 411~423.

4. FEA, Yo, AAF : AFE 5] pHel
gE 7 £3589 SHEAFEATAN #F
A, oiggHsEA, A 13W, A 1%,
(1995), pp. 510~520.

5. JAERI-memo (62-193), /NBY »<> F (SP) #B&
%(%), BRREFHHFRT, (1987), pp. 1~
135.

6. FrEA, o4&, AATF, BAMI P APHAA
Hgoll o8 SHRAFAFH o BE AT,
e AsE R, A 179, A 83, (1993),
pp. 2033~2042.

7. BATF : PILAC TMCPZ 9 Axz21 2 £4
E4, 84 E3-TMCPZA Symposium,
(1990), pp. 1~30.

Journal of KWS, Vol. 15, No. 2, February, 1997



