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A Study on Mechanical Properties of SM490-TMC Back Plate(40 mm)
Steel by SAW Welding

Soung-Jun Lee
Siheung Urban Corporation
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Abstract SAW (Submerged Arc Welding) is often used for ship construction or welding pressure vessels
and involves spraying a flux in a powder form to a welding site to a certain thickness and continuously
supplying electrode wires therein. This welding method enables high current welding up to 1,500 to
3,000 A. Arc efficiency is higher than 95% and the technique allows clean work as it creates less welding
fume, which is composed of fine metal oxide particles, and the arc beam is not exposed. In this study,
SM490C-TMC thick plates were heterogeneously welded by SAW. Mechanical properties of welds were
measured, and welds were assessed macroscopically and for adhering magnetic particles. The following
conclusions were drawn. Bending tests showed no spots exploded on sample surfaces or any other
defect, and plastic deformation testing confirmed sufficient weld toughness. These results showed the 1F

welding method has no shortcomings in terms of bending performance.
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Table 1. Mechanical characteristics of base metal
and filler metal

Separation C Si Mn P N
SM490A - ~ ~ ~ ~
(SM355A) =0.20 | =0.55 | =1.60 | =0.035 | =0.035

Table 2. Chemical compositions of base metal and
filler metal

S i Yield Tensile Bl tion[%]
eparation Strength[MPa] | Strength[MPa] ongationto
SMA490A _ . _
(SM355A) =345 410~550 =22
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2.1 A2z 2 ASHXA

E dFo A= SM490-TMC 31 ZAIE SAW 24
S AABIYA, Table 1, 200 249 slsHdE3} 71414
Aol Higt 7182 VrERS

|79 AL SF-777MX(4.8), AWS Spec=
A5.17, AWS-classe BH-148 AR&35H3th A5 JH)
= Fdut ¥ F(Alternating Current, °]5} AC)S AR
silth. 992 Stringer, B3 EAL9] 1L 40
mm, Single-Multi pass(PER SIDE)= MULTIS AM&
SkATH1,21.

Table 3. Welding procedure

Separation Content

- Type of Joint : See Joint Detail
- Single - Double - Backing : Yes

- Matl class : SM490 C-TMC
(PILAC BT33)

- Qualified thickness : 40 mm

- (Groove) : unlimited (Fillet)

- Pipe dia range : N/A

- AWS Spec : A5.17

+ AWS class : EH-14

- Wire Size : ¢4.8

+ Brand name : SF-777MX
(Hyundai General Metal Co., Ltd)

- Conxumable insert : CA 502

- Flux - Electrode-Flux(class)

- Brand name : N/A - Gas(es)

- Type : N/A

+ Composition of gas mixture :

- Flow rate : N/A

- Gas cup size : N/A

- Other : NONE

- Min. Preheat Temp : 25 mm
UNDER(20 €), OVER(50 T)

- Mix. Interpass Temp : MAX. 250 T

- Other : NONE

- Current type @ AC
- Transfer mode(GMAW) : N/A
- Other : NONE

Joint

Base Metals
! Yes

Filler Metals

Shielding N/A

Preheat

Elec.Character
istics
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- String/wave : Stringer

- single / multi. Pass(PER SIDF) :
MULTI

- single / multi. Elect :

- Electrode spacing
Longi : N/A, Lateral :
Angle : N/A

- Contact tip work distance :

- Peening : NONE

- Inter pass cleaning : GRIND NIG
AND / OR BRUSHING

Double
Technique N/A,

30 mm

Post weld
heat
treatment

- PWHT Temp : NONE
- Holding Time : NONE
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Fig. 1. Welding joint shape

Fig. 2. Bead distribution shape
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Fig. 3. Bend test device
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Fig. 4. Hardness tester
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Fig. 5. Macro test device
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Fig. 6. Magnetic Particle Testing Equipment

Table 4. Magnetic Particle Examination procedure

Table 5. Bend test results

Spe;i:ien Type of Bend Result Remarks
No. 1 o
" No.1 | ; pen
_No. 2 | Tra];l‘:;;rfreesstlde Acceptable Discontinuity :
No. 3 0.5 mm
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Separation Content Table 6. Hardness test results(1F)
Surface Condition - AS Welded
Base Metal HAZ
, , - Maker : NAWOO Position
Testing Equipment . Model : MY-2 1 2 3 1 2 3
Magnetization - Yoke Result 164 169 176 162 162 167
Technique - AC Weld Motal
. : Position
Magnetization Contl'nuo.us 1 2 3
Method - Longitudinal
- Wet / Color Result 188 184 186
Demagnetization - NO
600
so0 491
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Fig. 7. Result of hardness test of fillet welding

3.3 I EAY &1}
Fig. 8= w32 2 AY
= £ AH, ofE 850 gt



SHARSH7| &38R 2] A223 A3E, 2021

2

us_pd

s

o2 S9L0 % WA A0 AY

2§
#oj 2 o2

Eﬂ H AT oro

(ARl EHE=EA

)

i)

=]
=
Ho

S

—_

Lamination?] 927} glom Axyos

AJefE ekt

e &

St

i

% gick

Fig. 8. Welded part macro test result
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