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Effect of Non-Metallic Inclusion on Susceptibility to Lamellar Tearing
by
K. S. Bang*, J. B. Lee*

Abstract

Lamellar tearing susceptibility and through-thickness tensile ductility have been investigated in
40kg/mA and 50kg/mi class tensile strength steel plates in terms of cleanliness of non-metallic inclusion
and welding condition.

The plate which had 0.01% cleanliness of A-type inclusion (MnS) had 61% of the reduction of area
in the through-thickness direction and did not show lamellar tearing.

Lamellar tearing susceptibility decreased with increasing the preheat and interpass temperature.
The plate which had 0.04% cleanliness of A-type inclusion did not show lamellar tearing under the

condition of 75°C of preheat and interpass temperature.
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Table 1. Chemical compositions and mechanical properties of steels

Thic- Chemical comp. (wt. %) Mechanical prop.
Steel |kness Ceq* Remarks
_femolc [sipval ® [ s [ou|nn] v [ca Bl S T
A | 30 | 0.1650. 260.74] 0.017] 0.022]0.01 | D s [ as7|st [0.30 ] dokg/mt grade
B | 25 joaspadsdonsoorpo] | | [ | s | 0.5 | Mild steels
¢ | 25 | 0.1200. 240.7 0.015] 0. 005' [ | lereem| 20.3] 445 308 ] 0.26
D | 25 | 01350 41\1 36 0.014 0.0100.000.04 | [ s | 55 ' 27 | 0.38 | 50kg/mi grade
E | 25 lo. 152!0. 4211.42[ 0.014] o. 007}0. 02 o056 | s | s5 |27 |o.an | Pih strensih
‘ ‘ o ! ‘ ‘ : steels
F | 25 [01550.430.50 0.014/ 0.0050 | | lesopm| 0.7 56.7 1 26.6 | 0.42
*

Ceq=C+Mn/6+S5i/24+Cr/5+Ni/40+Mo/4+V /14 (25
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Table 2. Chemical compositions and mechanical properties of weld metals
D Chemical comp. (wt. %) ‘ Mechanical prop.
esignation Type -
. YP | T.5 | EL
c | si | M| P | s loemplagenl o5
KS E 4301 ‘ Tlmenite | o.08 [ 0.08 } 0.53 ‘ 0015| o.011| 412 | 46.1 i 32.0
KSE4316 | Low Hydrogen | 0.07 { 0.48 I 0.78 ’ 0012{ 0.010} 46.4 | 54.7 | 33.6
KS E 5016 | Low Hydrogen ] 0.08 | 0.53 { 9 | o. 014{ 0.010] 8.2 | 573 [ 32.6
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Table 3. Welding condition

KSE 4301(4¢) | For 40kg/mi

grade steels

Electrode KSE 4316(4¢»)
For 50kg/m
KSE 5016(4¢ ’ grade steels
Current ‘ 170-180 A
Voltage ‘ 22-24V

Welding Speed f 15¢m/min.,

Heat Input i 17-18K]/em

Preheating and

Interpass Temp. ’ Room Temp., 75°C, 150°C

Deposition

Sequence

tack
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Fig. 4. Results of non-metallic inclusion test.



Photo. 1. X-ray microanalysis of inclusion in
steel A Al
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Photo. 2. X-ray microanalysis of inclusion in
steel C,
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