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CMT. welding similar tensile strength to that of the base material. Fracture mainly occurred at
Tensile strength the boundary of the heat-affected zone, which was analyzed through the increase
Lap joint weld in hardness.
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Fig. 1 Equipment used for CMT weldmg experiments on ultra-high

strength steel plates

olg¥el Qg BE, AEE BAsS
2. OMT 8%

2.1 Cold metal transfer 8%
Fronius jitoll A 7iEE CMT &4
Aoz ofojojo] &g £EE Alofsto]
2, @2 Al gtojoj7t F7lsto] A
CMT &7 @& Pl M= 249k
7} 7hsska, 71AAQ 7*111
Bobdq Aol jdgo] A

H 20
7o WA 7\:‘&*]7]1, 29fE 3

n:E
ifieA
ol
19

= R
1o oo o2
. o

&

bol'
%)

sy
o
fu

&
i

32,

9
4
=)
ofr
4
N
rlo
)
nE
X
ol
P
£
19
o

=
o

m
mék
>
1
o
-
21'.

Ho b
K
oX T

™
o

i) oko
L

X
I
o}

¥

Lt
el

&4

0 NS Hts

f
_0|L
H

)
&)

ol

3.1 CMT 8% 4F A=

B o= YASKAWA jite] MOTOMAN &% 2%}t
Fronius jit2] TPS4000 CMT HEEH 7q'lﬂ]i ArE-SH3AT) Fig.
12 CMT &% Al&"o] A4S e, Table 12 CMT
ZAEZD g9 AlYS UeiTh <fojol= 1.2 mm A7) 1

B8 &2 ofojolE AMgsIYlon, BE 7tAE Ardt CO2
o] HI&S 822 AFRSIT
Ao AFSE 2038 7o Az} 2y Y QA BE E3)

142

Table 1 CMT welding controller spec

TPS4000 CMT controller

Mains voltage

30 400 V + 15%

Mains frequency 50/60 Hz
Mains fuse protection 35 A
Degree of efficiency 88%
Welding current range 3 -400 A

40% at 400 A
100% at 320 A

Duty cycle at 10 min/40°C
Duty cycle at 10 min/40°C

Open circuit voltage 70 V
Working voltage 142 -34V
Protection class IP 23

Dimensions 1/b/h in mm. 625/290/475 mm

Table 2 Experimental combinations based on specimen thickness
and tensile strength

Upper sheet Lower sheet
Case 1 1180 MPa (1.4 1) 1180 MPa (1.4 1)
Case 2 780 MPa (1.6 t) 780 MPa (1.6 t)
Case 3 780 MPa (1.6 t) 1180 MPa (1.4 t)

Table 3 Factors and levels of CMT welding experiments

Level 1 Level 2 Level 3
Wire feeding vel.
(m/min) 3.0 34 3.8
Welding torch vel.
(m/min) 0.5 0.6 0.7
w3 w0 Azl AHEEE ofdl mRE 2n4E ZWEUAY,
SGAFC780DP, SGAFC1180Y)S Al&st3ion, QI 7=t
77t 780 MPag3 1180 MPaw-9] 2134 7S ARSIt
A 2300 Filste &4 Al AR flsl 712, Al Zole
Z¥7ZF 100, 50 mm ©]3, FAE 1.6 mm?] 7422 1.4 mmQl 7%

& 1PoIgla o] Table 20 YERHICH
£7 0122 HA7] o]L(lap joint) £HE 3o, Figl=
AR AlEa Aol AR A1 2E YERRITE ofd =3E Z
o] HA7] olg &2 7 Aol gapo] §17] wiEol &4
o] oA WE 715 % AufE]7F WAdsty] 4ok CMT §749)
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Lhﬂixl CMT £4 Z71& Table 49} Zo] BE
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Table 4 Fixed variables in CMT welding experiments

Experimental Conditions Fixed value

Amount of shielding gas (I/min) 15
Contact tip to work distance (mm) 15
Torch angle (degree) 45

Tilting angle (degree)

Torch target point

Fig. 2 Welding specimen and CMT welding jig used in the
experiment
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Fig. 3 The type of weld defect considered to evaluate the results
of CMT welding
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Table 5 Results of a cross-sectional analysis of CMT welding

Table 6 Tensile strength test results for each case of CMT

specimens welding specimen
Case 1 (14 t+ 14 1) Case 1 Welding torch vel. (m/min)
Velocity Welding torch Tensile strength (kgf) 0.5 0.6 0.7
(m/min) |06 Wire feeding | 30 i 1451 1532
vel. 34 - 1,585 1,715
30 (m/min) 3.8 - - -
. Case 2 Welding torch vel. (m/min)
Tensile strength (kgf) 0.5 0.6 0.7
Wire feeding | 3.0 1,373 - -
Wi vel. 34 1,267 1,464 -
ire i
feeding 34 (m-/min) 3.8 - 1,552 :
Case 3 Welding torch vel. (m/min)
Tensile strength (kgf) 0.5 0.6 0.7
Wire feeding 3.0 - 1,162 1,521
3.8|F vel. 34 1,060 1,567 -
— (m/min) 38 1,630 - -
BH | BHHUC BH+UC
Case 2 (1.6t + 1.6 1)
Velocity Welding torch ;
(m/mm) 0.5 ‘ 0.6 0.7 Lower
Fracture at AZ
Wire
feeding
Case 3 (1.6t + 14 t)
Velocity Welding torch
(/min) 05 \ 0.6 0.7
Fig. 4 Types of fractures resulting from tensile strength testing
of CMT welding specimens
SrojlA Adg Zgsigint. ghd o] A= 5742 Mitutoyo it
o] HM-200 uto] 22 v]#2 AEAR ZAsIgt Axo 24
Wire 2 Fig. 504} Zto] 2A]E (base metal; BM) - HAZ - Fusion
feeding Zone (FZ) - HAZ - BAE &4 2 0.5 mm 7492 0.2 kgf9]

144

shsoz Stk

1180 MPagh 231732 4#g CMT 4% Case 19] H]7|2
A% 2% 7% Fig. 60 ek, BARols H2 395 Hy,
oA W 400 Hy, 8HHoNE B 330 Hve] Axbrt
ALtk 780 MPag 2148 7S CMT {843 Case 2



Journal of the Korean Society of Manufacturing Technology Engineers 29:2 (2020) 141~146

I—
eooees YY) eccccccccoccccce

L) - 4
L)

[ ]

et

e
L]

Fig. 5 The position where the hardness is measured at the
fracture surface of the CMT welded specimen

500 1180 CP + 1180 CP
450
400
350 " /'\
300
250

200

Hardness (Hv)

150

100

BM HAZ FZ HAZ BM

50

10 15 20 25

Measured point Num.

30 35 40

Fig. 6 Results of vickers hardness from Case 1 welded by CMT
welding between 1180 MPa AHSS sheets
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Fig. 7 Results of vickers hardness from Case 2 welded by CMT
welding between 780 MPa AHSS sheets
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Fig. 8 Results of vickers hardness measured between 1180 MPa
and 780 MPa AHSS sheet welded by CMT welding
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