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Abstract

This study was aimed at resolving uncertainties about lamellar tearing initiation tempertures and studying
the effect of nonmetallic inclusions on the tear initiation. In order to measure the lamellar tearing initiation
temperature, the slice bend test was conducted in the temperature range of 20C to 425C on A572 Grade
50 and A588 Grade A steels. In addition, the weld restraint test was carried out to measure directly
the tear initiation tenperature with A572 steel.

In slice bend tests, A572 steel showed the most susceptible region to lamellar tearing to be in the
range of 100 to 300C, where the steel showed the minimum ductility. The observed tear initiation by
the weld restraint test was to be in the range of 200 to 300C. The tears became narrower and less
rounded at the susceptible temperatures.

It was confirmed in this study that lamellar teraring initiated during cooling from welding in the range
of 200 to 300C and they were initiated by strain aging embrittlement.
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Table 1 Chemical Composition and Mechanical Properties of A572 Grade 50 and A588 Grade A Steels.

(a) Chemical composition(Wt.% )

C Mn P s Si Cr v Cu Ni Al Mo
A572 018 | 132 | o011 | 0025 | 028 | 013 | 006 | 013 | 010 | 0034 | 004
o7 . . . . . . . 4 4 . .
A583 018 | 119 | o011 | 003 | o022 | o060 | o008 | 028 | 019 | 0088
o8 . . . Y . . . . .
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(b) Mechanical properties
Longitudinal MPa (ksi) Thuough thickness MPa (ksi)
YS. TS. |Elongation(%) | RA(%) YS. TS. |Elongation(%) | RA(%)
A572 410 (59) | 620 (89) 285 377 (58) | 522 (76) - 6.6
Grade 50
A588 330 (48) | 530 (77) 28 - - 5 -
Grade A

Punch mark
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weld

l-\ -

ty

(unit: mm}
hole for thermocouple

: thickness in z direction of steel Plate

Fig. 1 SLICE BEND TEST SPECIMEN
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2.3. 2FTSAIE(Weld restraint test)
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Fig. 2 A Weld restraint test

R

Alelg 8§33t 498 F A EHEAES 7R
Hi FEH43E BFsEY edelad YA EE
A wdo] FAHUE W exgh dguy %
Al B A F(fixture) A Al HE At Avlsle FHz
A ALE & Qo

3 2o % 1o

Fig.3 a®} b+ A572 Grade 509} A588 Grade A%<
HHzAo g BT Ao HelelEg HeMol H
o] Ev} F4x3E o|F 1 = As8ste Hil
olE—Hzto]lE9] Wyl B & TR W2 P o
Atk Figd a®t be o] F A7 Xg3tL U+ B
FEMNAEY 43 EXEA A2 A o
AwaFez AA 4= 7t2/M 2 ¥ (aspect ra-
tio)7t & wrd A588 Ao AL Fo¥do=z ¥

AR eyt )
Spin T oo e g,

7. 3 g
Fig. 3 Microstructures of (a) A572 Grade 50 and (b)
A588 Grade A Steels
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Fig. 4 Distribution of inclusions of (a) A572 Grade 50
and (b) A588 Grade A Steels
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Fig. 5 Results of slice bend test of A572 (Grrde 50 and
A588 Grade A steels
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Fig. 6 Tear shpae and width as a function of temperature -

(a) 20C, (b) 115C, (c) 260C and (d) 426C

Fig. 7 Locations of tear initiation in the slice bend test
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Fig. 9 (a) Decohesion and (b) linkage of inclusions of
A588 Grade A Steels
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Fig. 10 Initiations of tears by a weld restraint test (A572

steel)
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