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ABSTRACT

Multi-pass welding was an important process that was applied for repairing the structure
and machine part in an industry. An investigation of the welded properties that was produced by
multipass welding could be an advantage and an important data for welding repair in manufacturing
process in the near future. Therefore, this research aimed to apply multipass MIG welding to
produce the AISI430 ferritic stainless steel and investigate the welding parameters effect on the
weld properties.

A material used in this experiment was 3.0 mm thick of AISI430 ferritic stainless steel
rolled plate. A butt joint that had a groove angle of 60 degree and a root opening of 1.0 mm was
setup and clamped firmly in a jig. The joint was multipass MIG welded using variation of welding
parameters such as welding current of 90-110A, welding speed of 300-500 mm/min and 3 type of
shielded gas. The joint was prepared and investigated the relationship between the joint strength and
micro structure of the joint.

The results of the experiment can be summarized as follows. The tensile strength of the
butt joint increased when the welding current was increased, the welding speed was decreased and
the number of the pass was increased. Increase of carbon dioxide amount in a shielded gas affected
to increase the tensile of the joint. The tensile strength of the joint also increased when the number
of the welding pass increased. The optimized welding parameter that showed the tensile strength of
970 MPa was the welding current of 110A, the welding speed of 300 mm/min and the shielded gas

of Ar80%+C0,20%.

Keywords: MIG welding, microstructure, stainless steel
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%C | %Mn %Si %P %S %Cu %Ni %Cr | %Mo %Ti %Nb

0.119 | 0.230 | 0.363 | 0.032 | 0.0013 | 0.028 | 0.121 18.00 | 0.002 | 0.0061 | 0.44

%Al %Co %V %W %Pb %Sn | %Mg | %As %Zr %Bi %Ce

0.0164 | 0.0060 | 0.0716 | 0.0100 | 0.0041 | 0.0019 | 0.0115 | 0.0015 | 0.0015 | 0.0075 | 0.0092

%Sb %Te %B %Zn %La %Fe

<0.0020 | 0.0058 | <0.00050 | 0.0212 | 0.0013 81.3
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AUNINTIIU ASTM A240-05a

YS TS EI Hardness
Min/MPa Min/MPa Min % Max/HRB
205 450 22 89

YS = Anuudauss1u (Yield Strength)
TS = mmu%msagaqﬂ (Untimate Tensile Strength)
El  =amsgadn (Elongation)
HRB = mManuudanieSennaanall
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S SPECTRO

Method: Fe-01-F 8/27/2012 3:21:01 PM
Comment: Orientation - F Element concentration
Sample Name:
c si Mo P s Cr Mo Ni
% % % % % % % %
1 0.115 0366 0230 00335 00013 17.58 <0.0020 0.124
2 0.117 0.365 0229 00329 00013 1759 < 00020 0.121
3 0.125 0356 0230 | 00317 0.0014 17.55 <0.0020 0.119
<x>(3) 0.119 0.363 0230 | 603 0.0013 17.87 <0.0020 0.121
w 0.0056 0.0053 000052 | 000095 0.00008 0.0210 0.00000 0.0024
red 47 15 02 |29 60 0.1 00 20
Al Co n v w Pb
% % % % % %
1 00152 0.00%9 0284 0.0080 0.0714 <0.0100 <0.0040
2 00150 0.0080 00278 00451 0.0080 0.0709 <0.0100 0.0042
3 00189 0.0060 00282 00426 00062 00725 <00100 <0.0040
<x>(3) 0.0164 0.0060 0.0282 0.0445 0.0061 0.0716 <0.0100 0.0041
« 0.0022 0.00004 0.00021 0.0014 0.00011 0.00078 0.00000 0.00014
rsd 136 07 08 31 18 1.1 00 33
sn As 2z B Ca Ceo sb
% 2\ SRS B S\ % % %
1 00026 __9:;6'1{- ~ <0005 [ <00015 00080 | 000081 0.0083 <0.0020
2 00014 00117 | <0008 ;<0005 00082 000059 0.0101 <0.0020
3 00018 goti1 <00015 f <00015 . 00083 ' 000084 0.0083 <0.0020
<x>(3) 00019 - 00118 <00016. | <00015  0.0076 0.00061 0.0092 <0.0020
w“ 0.00080 000033 600000 . 000000 _  000%0 - 000002 0.00087 0.00000
rsd e | 28 Tee i w0’/ Tiss |17 739 94 00
Te | B N\, NS M
%\ R \\Y AW HNTHRC W
1 00058 <0.00050 00212 oo0te | 813
2 00059 <0000%0 |\ 00216 ooo1s | 813 1
3 00058 <000050 | 00208 00016 CTE A
<x>(3) 0.0058 <0.00050 00212 00013 ZIEN
d 000007 0.00000° '~ 000052 - 0.00027 0026 |
s 12 00N\ V{726 199 00 7
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Alloys Gompusiiion Procedire Comments
Shainbess stels and iron- HCH {cancentratedy 50 ml Iimerne specimen in solulion heated to General pumosa,
base H,0 50 mb 160 to 180°F for 30 min. Desmut by
high-temperature alloys vigorous scrubbing with vegetable brush
under running water. Stainless steels may
be desmutted by dipping in warm 20 %
HNO; to give bright finish. Dropwise or
slow addition of H,0 is often effective in
accelerating etching.
Iron-, cobalt-, and nickel- HCI {concentrated) 50 mL Immerse specimen in solution at raom Ratio HCI + HNQg runs 2+1 1o
HNO(roncentrataer) 25mb temperaturs for 10 % 30 min. Rinse snd 3+1
high-temperatire alioys H 25 mL dny.
Blainkess steals and high- HND, 10 ml, Immerse spesimen in suufion heated o Hatio HNGg-HF varies,
temperalure aitoys HF {48 %) 3ImL 160 to 180°F until desired contrast is
H,0 87mL obtained. Rinse and dry.
o
HNOs(concentrated) 40 mL
HF (48 %) 10 mL
H,0 50 mL
Austenitic stainless steels 1 (NH,),S0, 159 Combine | and It then add {Il. Immerse Lepito's etch. I, mix fresh, grain
and H,0 75 mL specimen in solution at room temperature structure.
nickel base alloys Ul FeCl, 250 g until desired contrast is obtained.
HCI 100 mL
{concentrated) 30 mL
It HNO,
(concentrated)
Austenitic stainless steels HC! {concentrated) 50 mL Mix HC! and water then heat, immerse
and H,0 50 mL specimen and add H,0, in several parts.
high-temperature alloys H,0,(30 %) 20 mL. Do not mix. Make each subsequent
addition after foaming from previous
addition has stopped.
Austenitic stainless steels HCI (concentrated) 50 mL Immersn specimans in solufion which Ty Harble's reagent. Light elch, good
and St s3in of 25 mb be heated up i 170°F until desired for tructures. Amount of CuB0,
high-lemperature alloys Tus0, inH,0 coniras is obdalred. Rine and dry. solution may be ncreased 0 1 + 1

ratic for difficult altoys,
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- ! 7J \: j
6 R
Dimensions
Standard Specimen Small-Size Specimens Proportional to Standard
in. in. in. in. in.
3—G H 2000 + N0 Y . p
g?ge fength ﬁ 2000 = 0.005 400 = 0.005 1.000 = 0.005 0640 £0005 0450 = 0005
[anjetﬁf [Nede 1{} 0500 £ 0010 0,850 = 0007 (.250 + 0005 0.460 £ 0008 03 20002
R--Radius of filet, min % Y ¥ ¥ W
A-Length of caduced saclion, min (Nele 2) 2% 1% i % 5%
Aty E 8- 04
e B _-i} A J % B —-{
, ! |
I [
W B o AV N i1
N =) WL W =AW=/ ¢ A&T_‘.}}H
l___./_i‘ : Tt o _t ll__/
I st e 4 G —_— HJ
Dimensions
Specimen 1 Specimen 2 Specimen 3 Specimen 4 Specimen 5 Specimen 6 Specimen 7
i. in. in. in. in. in. in.
G—Gage angth 2000 + 0005 2000 £0.005 8000 20002 0,005 4.000 + 0,005 2.000 + 0.005  4.000 + 0.005
W—idin {Note 1) 050 20010 THm VR -t 1 v - 0.750= 6.031 0.750 = 0.031 1000 + 0082 1.000 £ 0082
Te-Thicknuss w easured thickness of spacimen
R—Radius of fllet, min i 1 1 1 1 9 1
A—Length of reduced 2V 24 9 2Va 42 2Va Vo
section, min
B—Length of grip sec- 3 3 3 3 3 3 3
tion, min (Note 2)
C—Width of grip sec- Vhe 2 2 1 1 1% 1%

tion, approximate
(Note 3)
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i ' E8-04
P ——L
ek —f—B— FE*E*—A--——‘%E#J'
R O @
i 4_,_ .__+ 3 e ; n 7 4
b—C—s Note 2 TR
= L -
"’B‘“‘?‘E;:}; ——¥E1+B F—'-—g:—_'*f*———h_'f‘ﬁ“‘_‘ﬁ"_q'_
[EEEE———— w ‘
T Sy I Y S DY s 2 [ 14
= -
R Note 2
Cpe——
. ¥ 7
e e
( R
Dimensions
Specimen 1 Specimen 2 Specimen 3 Specimen 4 Specimen 5
in. in, in. in. in,
G—{Gage length 2000 + 0.008 2000 = D.008 2000 £ 0005 2.000 = 0.003 2000 = 0005
D—Diematar {Note 1) 06,500 + 400 0.500 = 0010 0.500x 6.010 0.500+ 0.010 a500% 0.018
R—Radius of fillst, min ¥ ¥e Yis % %
A—Length of raduced section 24 , min 2V , min 4, approxiratsly 2%, min 2%, win
1—GOver-all largih, sporogimate 8 6ie 51 4% 9%
E—lLangth of end eaciion (Note 7) 1% , approximately 1, approxirately % , opproximately v, approximately 3, min
- Dilgmeter of end section EA % 20 % %
E—Length of shoulder and fillet % Y Ya
section, approximate
F—Diameter of shoulder % % 1942
4y E8-04
L
-— B " A o B —
AL V1
7 T—
—_— —— W —— ——tC
3 7__#4 _L
/ Ak
G

Dimensions

Standard Specimens

Subsize Specimen

Plate-Type, 1%2-in. Wide Sheet-Type, 2-in. Wide Y4-in. Wide
in. in. in.

G—Gaga length (Mote 1 and Notz 2} 800 9.0 2,000+ 0.005 1.000 + 0.003
WiiVidth (Note 3 ard Note 4) 198 +%% ,~ % §.6500= 0.010 0.250 + 0.002
T—Thickness {Note ) thickness of matadial
R—Radiua of fillst, min (Note 6} 1 4 Y
i—COwer-all fength, (Note 2, Nots 7 and Note 8) 18 8 4
A—Length of raduged ssclion, mn 9 2% 1%
E—Langth of grip section, {Note 3} 2 2 1
C—Width of grip ssction, approginate (Flote 4 and Note 8 2 & ¥
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Al E 92 — 82 (2003)<2

a= 136°

] a
between
/_r< opposite faces

FIG. 1 Vickers Hardness Test (see Table 1)

TABLE 1 Symbols and Designations Associated with Fig. 1

Number Symbol Designation
1 Angle at the vertex of the pyramidal in-
denter (136°)
2 P Test force in kilograms-force
3 d Arithmetic mean of the two diagonals d

and d?2
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MIAATUNUNONATOUMNINATFIHY AWS D1.1/D1.1M:2006

-<——DI|RECTION OF ROLLING (OPTIONAL)—»

WELD METAL TENSION SPECIMEN 101in.
. [250 mm)]

o

f g — e — — — — — —

Location of Test Specimen on Welded Test
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Certificate of conformity

udannguuton

il TSG i

1S09001: 2000 CERTIFIED
CERTIFICATE OF CONFORMITY

GAS TYPE: ARCWELD#53 !
CYLINDER NUMBER: A¥HD - Y Z.Grq
%COMPOSITION: 209%CO2+AR Balance
IMPURITY :
Moisture content <5.0 _ ppm(vv)
Oxygen content LA ppm(vi)

- THC content 3 ppm(v/v)
Others L ppm(v/v)

APPROVED BY Hroawl«ealj
DATE 1é6 74776

THAI SPECIAL GAS COMPANY LIMITED-
100/38 Moo 1=5ESamkhok; A:Samkhok—
Pathumthani 12160
Tel: 0-2593-1525 (Auto 20 Lines) Fax: 0-2593-2612-3

\"”|||TSG||IYII--

" Ty
Carties Na. - AW 2582

1S09001: 2000 CERTIFIED

T8a259279
1. wugaaummdn i lulfinmgs
2INUATA LS
2. ifiuvialufisuiaue
3, ﬁml'ﬁmwa‘aﬁuﬁmwéa‘:ﬁaﬁa
4. @andrig uasdannasmaslinn
5. ¥ unudade msliuanuauEua

THE HIGH QUALITY SUPPLIER OF
INDUSTRIAL, ELECTRONICS AND MEDICAL GASES
THAI SPECIAL GAS COMPANY LIMITED
v 400/38 Moo 1 T Samkhok. A.Samkhok

Pathumthani 12160
Tel: 0-2593-1525 (Auto 20 Lines) Fax: 0-2593-2612-3
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