SM490A g7 SSA00 B -7 44 B &2 F My

Thewelding characteristics of SM490A and SS400 steels
pagt amfl o 2or? s ? g thep d
Steven Hong, T.S. Lian, P.C. Wang, P.Y. Shih, Hi€, K.M. Lin
- TIPS PN
Yoke Industrial Corporation, Taichung, Taiwan
LR HEREe Y
’Department of materials Science and EngineeringipNal Taiwan University, Taipei, Taiwan
I A L B
3Department of materials Science and Engineeringg zhia University, Taichung, Taiwan

F2
AFFTAIRFA IR > RET AT ENBRFE ERT RSP R ER BT 2 FeLT
FERSNEET 2 BRAREEL L TR DB R S RE RSB RB LS AR E SR
BRETo B e E Y 2 F R F SPiTi I Wi fr T 5% 4% (Gas Shield Metal Arc Welding} 7 SM490A
21 SSA00% Frékds c P EFH 2 P TR BE TSP BRLE XTI - iy VAR Y I R ILiE L
¥ Wf T2 Ve (blde D FAAE TRAE) Fok Ao SR L R R o ) FERRS ST

g3 e L AR R 7 o R B i REOEFE P HAPVERETF  RELFA LA o
M4t s Mg e T 7542 - SMA90A - SSA00- s 12 f
Abstract

The welding characteristics of SM490A and SS406Isteising the Gas Shield Metal Arc Welding (GMAWghnique,

have been investigated, including the microstrggtunechanical properties, and corrosion behavispeEmental

results show that after multi-pass welding, thet lagfected zone and bottom welding zones have keabjected to a
thermal treatment of tempering or normalizing. Tindavorable microstructures, such as Widmanstédeite in these
heat affected zone and welding zones, will be elatad. Therefore, the toughness and hardness ¢ thanes are
improved. The result of the Charpy-notch impact sg®ws that the SM490A and SS400 steels with higkat input

during welding will exhibit higher impact toughnestie to the effect of grain refining. Meanwhilee talloy’s tensile
strength will increase with increasing heat input.
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Table 1 The composition of SM490A and SS400 alloys
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Table 2 The welding parameters and heat input instrds

study.
No. Welding Welding Parameter Total heat
layer Current | Voltage | Speed Heat input
input (KJ/mm)
(A) V) (mm/s) | (KJI/mm)
DA Root 125 18.5 1.5 1.542 5.699
Second 145 20.5 15 1.982
layer
Surface 145 225 15 2.175
DB Root 135 19.5 1.67 1.576 5.753
Second 155 215 1.67 1.996
layer
Surface 155 23.5 1.67 2.181
DC Root 155 21.5 2 1.666 5.953
Second 175 23.5 2 2.056
layer
Surface 175 23.5 2 2.231

(%) C Mn P S Si Al Nb
SM490 012 106 002 0006 001 0032 0.023
SMA00 516 076 0012 0007 001 0041 -
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Figure 2 The microstructure of SS400 alloy.
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Figure 4 OM microstructure of DB specimens.
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Figure 5 OM microstructure of DC specimens.



Figure 6 TEM observation ofV\ﬁdmanstatten ferrite.
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Figure 7 TEM observation of high density dislocatiand

inclusion.

Table 3 EDS analysis of a, b, and c.

a b c

wt% | at% | wt% | at% | wt% | at%
C | 32.45|57.72| 33.87| 61.8 | 11.5 | 37.34
O | 16.97| 22.66| 12.3 | 16.83| 0.32 | 0.77
Si | 1.18| 09| 039 03| 0.34 047

0.22 | 0.15| 0.01 | 0.01| 0.28 | 0.35

1.26 | 0.84| 029 | 0.19| 0.16 | 0.2
Mn | 260 | 0.39| 0.43 | 0.17| 10.6 | 0.75
Fe | 45.32| 17.34| 52.7 | 20.69| 76.8 | 60.12
Total | 100 | 100 | 100| 100/ 100  10C
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Table 4 The comparison of mechanical properties

Tensile Elongation (%)
strength(MPa)

SA490A 460 30.3

SS400 537 17.3

DA 426 18.5

DB 436 20.7

DC 449 21.3
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Figure 8 Heat affected zone of welding front.
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Figure 9 Heat affected zone of welding center.

220

210

200

190

1804

170

1604

1504

140

130

SS400 | HAZ |  Weld metal

Distance (mm)

Figure 10 Heat affected zone of welding root.



W 1l(afB Fesiei & $ 0 Rmkid DRE & o
o Y 2 S ehs DA BARRESY > NPT LR ir
DA @i »#ER ] > Afrd FRE 6 @Az i P g
B ARG RPN iy IRE > B E AR A
WEY € NIE K AR AF G RERPIS S E2
B3R RTINS L H D B2k RERE # &L
M AP L3E3 B R R AT RS > REG R
PR i > R p P B RN EPE S o

Figure 11 Positive bending of (a)DA, (b)DB, (c)DC and

opposite bending of (d)DA, (e) DB, (f)DC.
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Table 5 the value of impact test.

I mpact values (kg-m/cm?)
SM490 125
S$400 21.2
HAZ-DA 9.9
HAZ-DB 9.5
HAZ-DC 145
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