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ABSTRACT

Tailored blank is a metal joint that metals for the joint have a different thickness and the
method applied to reduce the gross weight of the automobile structure. Metal Active Gas (MAG)
welding is one of welding processes that takes produce the sound weld for tailored blank joint
because this process less time and lower operating cost when compared to another processes. This
research aimed to apply MAG welding to produce the weld of tailored blank JIS® 3141 SPCEN
carbon steel joint and related study on mechanical properties of the joint.

JIS 3141 SPCEN cold-draw carbon steel with difference thickness were clamped in a jig to
be ready for a butt joint and welded the joint using MAG welding. The variation of the welding
parameter such as welding current, welding speed and gas type were optimized. The welded joint
was prepared and examined for the joint properties such as tensile strength, hardness and
microstructure investigation.

The experimental results were concluded as follows the optimized welding parameter that
produced the tensile strength of 690 MPa was from the welding current of 70A, the welding speed
of 70 mm/min and the mixed gas of 80%Ar-20%CO,. By butt joint increase of the welding current
and speed had affected on the higher the tensile strength and the better hardness of the weld.
Microstructure investigation of the joint showed 3 zones of difference grain size. The middle
welded showed a smaller and finer grain size when compared to base metals. The grain size at the

heat affected zone (HAZ) was the largest and the coarsest grain among 3 zones.

Keywords: MAG welding, teller blank, carbon steel
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1. guasana (Mechanical Properties) [13]

1.1 AMINATDULIIAG (Tensile Strength)

d‘ 1 I = I FY 4
AN 2.1 AIANULUULTIAY VDUNRANNAIAITUBUNTA SPCEN [13]

Symbol Tensile
of Strength Elongation %
quality N/mm’
Discrimination According To Nominal Thickness (mm)
0.25 0.25 or 0.4 or 0.6 or 1.0 or 1.6 or
SPCEN 2.50r
over to over to over to over to over to
over
or over 0.4 0.6 1.0 1.6 2.5
270 36 38 40 41 42 43
minimun | minimum | minimum | minimum | minimum | minimum | minimum
1 I
1.2 MANULUS (Hardness)
d‘ 1 < <3 Y 4
M13199 2.2 AANULUY UBUHANNAIATITUBULINTA SPCEN [13]
Symbol of temper grade Hardness
HRB HV
1/8 hard 50 to 71 95to 130
1/4 hard 65 to 80 115 to 150
1/2 hard 74 to 89 135 to 185
Full hard 85 minimum 170 minimum

2. MEIUHTUNNAN (Chemical Composition)
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Symbol Of Quality C Mn P S

SPCEN 0.08 Max 0.40 Max 0.030 Max 0.030 Max
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Direction of r- GTAW head

wold Power

=+ Shield gas
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Contact tube
Filler rod -/
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\u=14v
/ \

N

Temp K ] 4,000-10.000
[ 10,000-16,000

[} 4.000-10.000 [ 16,000-24 000
{1 10.000-16,000 [ >2¢.000

B

(a) GTAW (TIG) arc (b) Plasma arc

MNA 2.4 NITTVIUNTHFOUNATTIN (Plasma Arc Welding : PAW) [8]

4 (9 a a
2.2.5 M3ifen Tanzaleunaoond-oziAan (The Oxy-acetylene Welding Process)
) .
Wunszuiuma¥eulavzuvunaonazate lasldiadrlvanmsway

1 a o [2) a {
sEuIufaeendau (0,) funfaezwaau (C,H,) Tdnlar Tihlianudeunse @szuna 3,100 -
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3,500 °C) w1 lanzuSnauulInezwen lvasuazaa¥ewinaleiy Taglidealduseda oy
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MNN 2.5 ﬂi%‘U’JuﬂﬁL‘]S’é)l]IﬁﬂgﬂﬂﬂﬂWGﬁﬂ@ﬂcﬁ-ﬂ$L°ﬁﬁﬂu [8]

4 ¢
2.3 maenvIsnlanzunangy (Gas Metal Arc Welding : GMAW)
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Braided Copper
Power Cable Power Cable
Gun Housing \ Insulation
Conductor S —
Tube 2t WA =< EY
| LS4 T
Nz - &
Z B Trigger

Trigger Leads
Cable to
Conductor Tube
Connection

&,
& Gas Diffuser

Contact Tip

MNA 2.6 ¥ uF¥oU (Welding Gun) [9]
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2.3.2 msongloulane (Metal Transfer)
1 = A A I
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] o
1) msoeloulavzuuuailsd (Spray Transfer) [9]
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2) msaeloulanizuuunien (Globular Transfer) [9]
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3) M58 19 UNVVAAIID5 (Short Circuit Transfer) [9]
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Mwn 2.2 maoeleulansuuuwad [9]

2.4 N3zUAYON (Welding Current)
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2.4.1 ﬂizum%mmummgm (Standard Arc Current)
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SPECPMENT |BASEMETAL|  HEAT WELLD METAL HEAT  |BASEMETAL
Amp/Speed 1 2 3 4 5 6 7 8 9 10 | 11 | 12| 13
60/60 114 | 114 | 198 | 189 | 232 | 230 | 234 | 230 | 230 | 170 | 172 | 110 | 100
60/70 115 | 116 | 207 | 205 | 235 | 233 | 234 | 228 | 229 | 204 | 208 | 101 | 105
60/80 116 | 119 | 207 | 208 | 242 | 238 | 239 | 235 | 234 | 195 | 198 | 107 | 108
AITUYIUT 1.0 mm 1 ANUNUT 1.2 mm
A ; A
r N
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BM . HAZ Weldment HAZ | BM
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Amp/Speed 1 2 3 4 5 6 7 8 9 10 11 12 13
70/60 113 117 201 205 215 218 210 210 209 200 203 105 107
70/70 118 118 203 202 239 240 243 238 234 210 215 104 108
70/80 114 115 204 207 | 229 228 224 230 230 201 208 109 109
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Amp/Speed | 1 2 3 4 5 6 7 8 9 10 11 12 | 13
80/60 1s | 17 | 204 207 | 210 | 209 | 211 | 210 | 214 | 202 206 | 108 | 107
80/70 14 | 114 | 207 | 201 | 219 | 220 | 218 | 219 | 219 | 205 204 | 107 | 101
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MANUIN A ﬂtuﬁnﬁﬁmmmm%mmmmgm AWS A5.18 ER70S-6

Gas Metal Arc Welding

122

Solid wire for mild steel and 490MPa high tensile strength steel

Classification: ASME / AWS A5.18 ER70S-6
JIS 23312 YGW12

Welding positions:

Features : Suitable for butt and fillet welding in all positions
*Higher currents can be applied in vertical and A 1
overhead positions

o |

”OH

o =Suitable for pipe welding in all positions | ‘ VU {?0
Shlelffilng gas: CO» O HE 0 FI
Polarity: DC-EP
| Chemical composition of wire (%) as per AWS (Shielding gas: CO,)

o Si Mn P S Cu
Example 0.10 0.88 1.56 0.011 0.012 0.24
Guaranty 06916; 01'?’105 "1'%805" <0.025 <0.030 <050
l Mechanical properties of all-weld metal as per AWS
0.2%0s8 TS El v Shielding
(MPa) (MPa) (%) (V) gas
Example 470 560 32 -29°C: 70 CO,
520 600 31 -29°C: 90 80%Ar-20%C0,
Guaranty =400 =480 = -29°C=27 CO,
l Recommended welding parameters
Dia. 0.9mm 1.0mm 1.2mm
F 50~200A 50~220A 80~350A
VU 50~140A 50~140A 50~160A
OH 50~120A 50~120A 50~140A
Bl Approvals
AB LR BV NV NK
3SA,3YSA 35,3YS(H15) SA3,3YM myYms KSW53G(C)
[l Packages
(mm) Type e (mm) Type ke
0.9 Spool 20 1.2 Spool 20
Pack 250 Pack 250

1.0 Spool 20
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