Ht A 9 TMBEOH R BLLB7 — 0 BE

7 B — K% E R/ E &

Gas Shielded Metal Arc Welding of Zinc Plate Steel

Kazuo MATsubpa* and Masayoshi HASEGAWA*

(Received August 22, 1970)

Using various supplied gases of CO,-O, and CO,-Ar systems, the
gas shielded metal arc welding of zinc plate steel was studied and
compared to Ar or Ar-O, shielded metal arc (MIG) of welding.

The experimental results were as follows;

1) In using the supplied gas of CO,-0O, system the suitable oxygen
contents is less than about 50%.

2) It is vital to use the electrode wire containing much deoxidizing
elements in welding the zinc plate steel with supplied gas of CO,-O,
system. In using the electrode wire not containing the deoxidizing
elements with, any composition of supplied gas the sound welded joint
can not be obtained.

3) In using the electrode wire containing much deoxidizing elements
the welded joint of zinc plate steel with supplied gas of CO,-0O, system
shows nearly the same mechanical properties, as compared with that

of the MIG welding process.

4) It was reported that in the fillet welding of zinc plate steel there
occurred the segregation layer of zinc. So far as the present experiment
is concerned, however, such a layer is not found at all.

1. #
BifE, #8A 4 v F MMIROBRAAEER, —icz ORE
KEOMI GEEED A CREE T — 7 BBECI VA
BEashTuni, FAiaeBE7 — 7 IBBEORETRAEL
TOFVITEBEIEDLVEMTHZ205, ELOEM
WHAWBEEA B L EDPTENIEBERDOERICHEILD
Lo LEDNS, FIZEMIROBRBIECS O TIREY
REWVDT, TEAHIEIBREAPERLIZER, #EE
DOEFBEVBEE L, COFRDWVWTIRMI GIEEER
HBEAEN T 225, MENSE HBEOGEEEBL
BAXo5Th3, —FH, REBFAZEE UIZEHBT A
& B HAWAER 7 — U B T B OIS AMCGEA
T285E, MEERIEEHCERBTOBRERE 2
AThiEE 1 mmEEOEFRC S, sbd TEERN
PORENCEETE 3 L EBELPITE > TG U2
FLTRBIFAZEE URRERTRITE 2 T 2588
BT — VBRI 4 o FEMRCEAL, 7 ORER
DHNE, PIEAIRME, BRAEEEEZ OmSHEL 2 3

* OB - EEERER TR
Engineering)

1l

(Department of Mechanical

BEDOLOTHNE, HLOWEDHEH 2 v MK 2M
IGHEBEEDDOCRHE T — V BERCI DIBET 2
hit, BIEDOHERRATE 2SS %, Z2LTC
DFHEIC I NEEEBEPET L, Ud b EREEESAMN
A Ed 2 RADH 3,

AF TR DL S 2BEAL S, RET R 2EE LI
BaOREHTAZERLT, MBH2Z2BICEATOS
BRI 2 OISR 2 v FMEWOBEE 21T 20, Eoh
RIS BOBEE L X 7 2 DM RS X Ot &
DEAREMN, 7T B M RS R 2R
5HMTERZTE 123 DTH 3B,

PFZNns OEBHERIZ OWTEE »HET 3,

2. EBAE

LT OBREERCSOTHEERRITR, EETEED
A 500AD Y ) o o ERNEREEE 2V, BER
TNT COz-0, X EBEHEAD b —7F 2EEBEICE
I BEIANCGET S ¥, WRET, BAORET 2D}
ETE— NEEHERB X O+ v FMITOLLESEE
BITIE 512,

2.1 fEMB I Eary=

1)



Table 1

LN

Eﬂ;

* B #®IIE &

Chemical compositions of base metals and electrode wires and mechanical
properties of base metals.

Chemical compositions

Thickness Elements, %
Materials or diameter,
mm C Si Mn P S Cu Ti
X 3.2 0.04 0.004 0.33 . 0.011 .0.014 0.07 -—
Base metals
Y 1.2 0.05 0.004 0.35 0.012 0.u10 0.05 —
1 1.2 0.05 0.77 1.64 0.009 0.014 0.23 0.25
Electrodes
I 1.2 0.05 Tr 0.43 0.008 0.012 0.04 —
Mechanical properties
: Thickness, Yield point, Tensil strength, Elongation,
Materials mm kg/mm? kg/mm? g 3
X 3.2 30.0 36.3 53.6
Base metals
Y 1.2 33.9 38.8 39.1
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Fig. 1 Bead-on-plate test piece, unit of
length: mm
REBELZ, 2L TESDIZE— FEERBRA TV
THERE, XBREBRRZITL 2%, ARRTC
ELOEIL, 1 10mm DR OREEHEERALT,
Fig. 2 {0/Rg €~ FUWTHORIK, T bERAA(P),

P: PENETRATION
H:HEIGHT OF REINFORCEMENT
W:WIDTH OF BEAD

Fig. 2 Cross-section of bead for examination.
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Fig. 3 Positions of specimens of welded
joint, unit of length: mm
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Table 2 Welding conditions of butt joints.

Markdof Thicé{gess Root gap, Welding condition Supplied gas Chip gap,
use Weldin Arc Welding Mixed .
electrode bas%r;etal, mm current% voliage, speed, Mixed gas ratio, mm
A v mm/min %
l 0 300 30 1100 0902 15
» ” P » C02-0; 25%02 z
7 2 7 7 50202 K
P ” 7 900 25%Ar 7
I 3.9 7 7 7 2 CO:-Ar 50% Ar s
2 Y] 7 z 75%Ar 7
2 280 28 600 0%0. 7
7 300 30 900 ArO 25%0, i
-
B " P P g 35060, ’
z 7 7 z 50%02 7
2 7 7 1000 CO.-0 0%02 7
2~z
7 7 7 7 25%0, ”
I 3.2
Vs 280 26 550 oS 0%0. 7
r-O2
K 300 30 800 . 25%0, v
1 3.2% v 7 7 1100 CO,-0: 25%0; ”
; 12 ” 110~130 18~20 850 CO:-0: 25%02 8
z v 7 500 Ar-O; 0%0. 7

Note: * Removed zinc layer of zinc plate steel.
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Fig. 4 Size and shape of fillet welded
joint, unit of length: mm
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Fig. 5 Shape of fillet weld.
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Fig. 6 Effect of supplied gas on the relative
porosity in single bead.
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Table 3 Welding condition, appearance, relative porosity and Vickers hardness of single bead.

Thickness . . ies
Mark of Supplied gas Welding condition Appearance| Relative* | Vickers
of used |base metal, Mixed | Welding Arc Welding of i
electrod mm Mixed gas| ratio, current, | voltage, speed, bead porosity | hardness
% A v mm/min

0903 280 30 1100 good 0 201

5%02 7z v Vs 7 7 203

1090, ” 7 7 Y 7 201

15%03 ” 7 7 v ” 204

209,02 ” 7 ” very good 7 197

25%0; v 7 7 2 7z 201

309032 2 7 7 7 7 209

35%0; N V] 7 7 Z 201

402,02 Y] 7 ” 2 7 208

45%0, L ” » Y 7 205

CO:-0Og 50905 v 7 7 7 7 201

55%05 7 v 7 7 7 198

609,02 ” 7 7 good 7 187

65%02 7 i 7 z 7 203

70% 02 7 7 s 7z 0.5 196

75%02 7 7 7 » 1.0 178

80920, z Y v 7 0.5 192

85%0, 7 z v 7 0.625 178

9090, 7 7 v 7 oo 176

95%02 7 v 7 poor oo 171

100%0; 7 7 2 7 oo 170

0%Ar Y 7 7 good 0 201

25%Ar 7 7 7 P Y 221

I 3.2 CO,-Ar | 50%Ar v Y ” Y 7 218

75%Ar 7 7 7 exsellent 7 227

1009 Ar 7 v 2 good 7 232

0%0-, 7 7 P 7 s 939

5%0; 7 7 7 7 7 230

109402 7 2 7 7z 7 238

15% 0, 7 2 7 v 7 224

20950 ” 7 7 Y 7 233

25902 7 7 7 exsellent K4 213

30902 7 7 7 ” 7 205

35%02 7 7 v 7 » 205

4090, 7 7 7 2 7 196

45%02 Y] 7 7 Y 7 200

Ar-O; 50202 7 7 7 7 v 190

55%0; 7 7 7 v 7 205

60902 7 7 Y 7 V 192

65%0- v 7 7 Y 7 187

709505 7 7 7 7 7 189

75%02 7 7 7 7 0.375 181

802,02 7 ” 7 good 7 186

85%0. 7 7 7 7z 7 182

9090 7 7 Y 7 0.5 179

95902 v 7 7 poor oo 175

100% 02 U 7 7 7 = 170

Note: *Number of blow hole of bead in 1cm length by radiograph.
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penetration of single bead.
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Photo. 1 Radiographs of single beads with various shielding gases of CO,-0,,
CO,-Ar and Ar-O, systems using electrode wire Is
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Photo. 2 Macrophotographs of cross-sections of deposited metals with various shielding
gases of CO,-0,, CO,-Ar and Ar-O, systems using electrode wire [.(x2)
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Fig. 10 Effect of oxygen in supplied gas on the

—O0—C0o-0;
ARC VOLTAGE: 30V - @--CO-Ar
WELDING SPEED 1100 ™¥min P ANS0f
300
«
a
4
2
€250k
Z250
0
2
]
¢
S
B

WA o WOV 2 ASET — 7 BH%

SUPPLIED GAS
WELDING CURRENT: 280A

g

" i 1 IS S DU S (S e S
0 10 20 30 40 50 60 70 80 90 100
02 OR Ar IN SUPPLIED GAS, K

Fig. 9 Effect of supplied gas on the Vickers
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on the relative porosity
of the bead on plate.



8 LN

WT Y, BREEGEDOHINE & IAEREROMN S
BRI IS DO THICHRT2EHAZRL TV

Fig. 11 iz C0O,-0,, CO,-Ar B L * Ar-0, ZDZ
NZNOWEAH 2D & T, ©— FEERTRL->128E
DHEEBRBS L7 — 7 BENE2RT, WINOHI
HARXEDGEL 7 -7 I3LEEL TN L ENRDHN
5.

3.1.2 AEXHORE

Fig. 12~14 (ZIEHEER, 7— 7 EEB & BRI
BZENFNE— FIEESBOSILET S LI THE» X
BB L D BNIHERZRRLIZEDTH S, I
BRI OVTIE, 7— 7 EE30V 5 & O HEEE 1100
mm/min T—jE& L, AHEER 260~300A OHHT
1z, CO;-0,, CO,-Ar 3L Ar-0, ZDOVTNDH
WHAD Y ETHSNIEERRICS KR ERRD
N -iz, KB 7— v EBIFE W&, P RT300 A
B & BB 1100mm /min T—EE L, 77—V EE

H

Fiz oW T

28~30V DM TIZ, WINOHFAHT AD § ETHS
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Photo. 3 Radiographs of single beads with
various shielding gases of CO,-0,,
CO,-Ar and Ar-0O, systems using
electrode wire .
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#iFE I 2 O TE S NICEEREIL, W 2e 5 47 ZHER
OFAT 2 & 286 € — FEE IO FRAEL
X BB EHIT Y ZHOKIED S iz,

Table 4 Proper welding conditions of single beads.

Mark [ Thlckfness ‘7 Supplled gas 77Vi’?ld1ng cj)ngitiqg | Appearance| Relative*
e?ffcgrsgge base metal | Mixed gas I\r/lz:ﬁ?)(,i gxilr%lr?tg, voﬁgcge, V;’g(lacéidnyg bgafd porosity
. % B v mm/min
! 0%0. | 280300 | 28~30 1000~1200 good 0
C0.-0, i 25902 | 7 | 7 i s 7} very good 7
R 7750%02 . 7 7\ 7 7 | YV Vi
| 2gyAr | p I l 900~1100 ‘ good ”
3.2 CO, Ar 50%Ar , P ” B
I ‘ | 75%Ar } 7 ) 7 . 7[ 7 | exsellent 7
C0%0. | s s | ew0~100 | 4 ’
Ar0, | 2%0, |+ T et P
50%0, P x| 2 | = | =
i;.z 71 CO,- 0. 25905  10~150 18~20 | so~o0 o [
Ar-0: | 0%0, | ) v | 500~650 | good } ’
Note: * Number of blow hole of bead in lcm length by radiograph.
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Photo. 3 (& HiHI % & A TV BT T 2 Hwv
T, C0,-0,, CO,-Ar £ XK Ar-0, ZOZINZFND
BaH 2D ETE— FEF2TLD, Bonlce—F
BEBO X B BEH 2R,

P bED v — FIEEHRBuT X DB s NIcBEIEAESRE R
Table 4 [T#FEL TR,

3.2 #ETIIEMERS & OEIER Y RS

v — N & R — RO E 3.2mm s & 8 1.2
mm OHH« v F WMRE B E LT, BEHEGGERK
M 1 3 & OBEER 24 A T VR MBS T 2 A0,
C0,-0,, CO,-Ar Bk 8 Ar-0, FDOZNFNOHA
HADY & TIREERERELTL 12, T b DRE
HIRERONGGE, XE Ak, wFIBRAR, ©
o H— ATEE ORES & ORI A BRD 5 R % Table 5
KR L TR g, s liZ&EACddigh « v FHIRD % »
AR Ny KT 54 L A TREIBEEL, #FHLm
DIEE IS IREDEIN 2 B4 & U, BRERFI ST F MR
[ %W, 756%C0,-25%0, DFEHGH AT X % 7 17
T OB ABRER 2 LD DR LT, [HEDHER
ERIORTCLL, HBAGAERMET 2 0T,
C0,-0,, CO,-Ar k¥ Ar-0, FOZNFNDOHE
H2ADH &THLNIEERTIZ, HBHE2aATHZ
WERSIR Tk 220N, WIS TR
D oEPTENT VS, HHEBOSILFEEREDZIT DL
Tid, CO,-0, RFE A 21T & 5 BT IX, 100%CO,
&8 75%C0,-25%0, DOFEHEH 2Tk AH5EnT
N EFIILKEL THZL, Lo L 50%C0,-50%0,
DOFEBA AL B HH IO TrIEIvREY s (K
FLE 0.358). ChIIZ ROEEHE &AL E ool
fike | OBAIGRT LR FFICL sTzizvEBELLN
%, CO,-Ar FH@AH 21T & 2 iEH#MTI12, 75%C0,-
25%Ar, 507,C0,-50% Ar 5 & 8 25%5CO,-75% Ar D

electrode |

CO, —Ar system

16

Ar—0, .
(100%—0%)

! g electrode 1

Ar—0, svstem

A A 2T L B BTN DI TR TEEL T
W5 AL 0.105~0.632). =72 Ar-0, REEA A
Tk AIEEERETIZ, 100%Ar, 75%Ar-25%0, 5L °
6562 Ar-35%0, DFNFND EEH 2T L % HEizw
TN LKA EREL T, UL 50%Ar-50%0,
DA 2T L BHHFR>DEPEAVRD bhl (K
L 0.420). T 700 b HEEKI S AE MR [ 2H0T,
C0,-0,, CO,-Ar X% Ar-0, ZOZHNFNOHE
HADY & THLNTTBEBORILEEREDOE DT
PThHB, U LEHs FEAl% & A TV OB

1 %M, CO,-0,, CO,-Ar 31N Ar-0, 20D %
NZENOFET 2T L h iGN IcEERTFO M i3 B
{, E—= FEmIBEORDAEL, XHEEREHICEZH
DOXIMEBD NIz,

Photo. 4 13 Bife#l & A B [ % & O BiEH % &
ATOEWEGEHET 20T, CO.-0,, CO,-Ar ¥
L Ar-0, FozhzFhogarzicsbisonicl
BIZE & IR O N B & X ERE H o—f§l 2 7R
kR

FEMET O 8 R BEE T T g, BRI &1 R
1 #HnT, C0,-0,, CO,-Ar 3 Ar-0, 2D
FNFNOHR AN ZD Y & THS NI EERF O IRR
X VTNY BMOmS (36.3~38.8kg/mm?) (T
12EAE%EL L (35.9~39.9kg/mm?), Photo. 51T/
CTELWVTN G BAMETHERIL T, LM
A EOME (27.1~36.83%) DifE 6N T3, UWIRIGIE
HEF (Q) Tk 2EEDRmS i3, CO,-0,,
CO,-Ar 3L Ar-0, ZOVTHOREH 21T 5
BELFDEIDODTNLTH S, WHBLIE y 7 — R
XCOVWTLRABETHD, LrLadslHiEHlzEAT
W2 DRSS T 2 v, 100C0. 3 & OF 75% Ar-
2520, DZNZFNOXEK T 2 & b5 i kT

o (15%—25%).
electrode ||
CO, -
IN

- (15%—25%,

electrode ||

electrode |

CO; — 0, system

Photo. 4 Appearances and radiographs of welded joints with various shielding gases of
C0,-0,, CO,-Ar and Ar-O, systems using electrode wires [ and [ .(x1/3)

(9)



Fi

E/N

10

Table 5 Effect of various shielding gases of C0,-0,, CO,-Ar and Ar-O, systems on the appearance, relative porosity and
mechanical properties of welded joints.

Guide bend test

*x B A IESE

Mark of Tgic]ﬁ:::s Mark Supplied gas Appear- | Relative* Tension test Yield Ultt;rrlr;?lte Elong- Redl:)cftion Vickers Face bend Boot bend
used of . Mixed | ance of . Gauge | point, ation, Broken part Crack Crack
electrode | metal, joint Mg‘;fd ratio, bead porosity | Shape lenggch, strength, ared, |hardness angle, {lonoth,| 20818 {ength,

mm % mm |kg/mm?| kg/mm?2 % % ° mm ° mm
P 40 31.8 38.6 30.8 57.1 Base metal
JA 0902 good 0 (];?) 40 32.8 ggg 30.7 53.3 215 Base metal| 180 0 180 0
P 0 309 376 75 581 Base metal
JB CO5-02 | 25%0. |very good 0 (13 40 31.4 gg? 31.4 57.9 218 Base metal 7 7 7 7
P40 | 304 3.9 587 518 Base metal
JC 509 0> good 0.358 g 40 32.9 ggg 30.1 59.1 215 Base metal 7 1.3 v 0.8
P | 40 | 807 3.5 304 9 Base metal
JD 25%Ar good 0.421 g 40 32.7 gig 31.2 51.3 213 Base metal 7 0 7 0
N TV - 306 71 2.8 Base metal
: - JE COz-Ar | 50%Ar good 0.632 g 40 32.2 gg% 30.6 58.2 228 Base metal 7 7 7 Vs
P | @ | 35 375 %3 572 Base metal
JF 75%Ar good 0.105 g 40 32.2 gggla 28.6 56.1 216 Base metal 7 7 7 7
' P 0 VA 37.8 330 579 Base metal
JG 090 good 0 g 40 324 Sgg 36.3 56.6 236 Base metal 7 7 7 7
— — 48. — — —
P 40 30.8 37.9 30.1 57.2 Base metal
JH 2590, |very good 0 P 40 32.8 39.9 31.1 . 54.7 216 Base metal 7 7 7 7
Ar-0, Q | — — 56.9 = = —
P 40 284 35.9 29,9 62.7 Base metal
J1 35%0: |very good 0 g 40 30.8 ggg 30.5 58.2 206 Base metal 7 7 7 7
P Py 379 38.9 %1 529 Base metal
J1I 502504 good 0.420 g 40 30.1 ggg 34.3 50.1 224 Base metal 7 r ” 44
P ] 40 = 79 75 i3 Weld metal
JK 0902 poor oo P 40 16.1 2.5 1.5 167 | Weld metal Broken Broken
C0.-0 Q — — 158 = = —
e P 40 — 23.2 3.0 2.1 Weld metal
JL 2590 poor o P 40 — 21.3 2.9 2.3 169 | Weld metal 7 7
I 3.2 Q — — 22.9 — — —
- P 40 31.8 37.9 35.1 54.1 Base matal
IM 0%0: poor ) P 40 32.5 37.6 317 57.9 183 Base metal | 180 0.5 180 15.3
Ar-O Q — - 4.8 = = —
2 P 49 — 12,5 2.0 2.2 Weld metal
JN 25%0 poor o g 40 - %82 2.3 3.5 173 | Weld metal Broken Broken
P | a0 | 319 382 EEN] 5.0 Base metal
I 3.2 JO** | COz-0, | 25%0, |very good 0 g 40 317 ggg 28.7 58.4 215 Base metal| 180 0 180 0
P 4 - 3.7 W) 39 Base metal
‘ JP CO:-0: | 25%0, |very good 0 g 40 ggg 17.2 19.9 - 213 Base metal Y 7 7 7
I 1.2 P @ - 3.6 759 501 Base metal
JQ Ar-0, 090, good 0 g 40 — iig 17.7 45.0 274 Base metal 7 7 K 7
_ _ _ _ _ P W0 | 300 36.3 53.6 56.3 = T [ - T -
Base metal 3.2 Q = e 41.0 ot e 120 .
_ _ _ _ — P P 33.9 388 391 48 = — — _ —
Base metal 1.2 Q = 70 0.0 s - 126 -

Notes: * Number of blow hole of bead in lcm length by radiograph.
* Removed zinc layer of zinc plate steel
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JB

€0, -0
(15%—25%)

Ar—0; system

CO; —0: system

i lcctrode ||

CO; —0; system

CO; —Ar system

Photo. 5 Results of tension test of joints with
various shielding gases of CO,-0.,
CO,-Ar and Ar-Q. systems using
electrode wires [ and . (+<1/2)

(x1/3)

DFEm S A+ T (125~23.2kg/mm?), {fidNs &
HED BRI (2.0% 35X 81.3%) Th-1, =
HUIRBBEREA (Q) & AEHESBOBIEMI T~
WT S RRITKS (15.8kg/mm?), R oD B k7
DENE S @B S

Photo. 5 2 iEEAI&H B [ 5 & O IHEAI 2 5
ATORRWEMS T 2 M0, CO,-0,, CO,-Ar
L Ar-0, FOZNZFhOgEET 2k HF5NIE
HEMFOs R (P) OBEEiEDOHNEHEIZRT,
B LTk AEERTFROThogar 2ick 38
EHRMETHL T3, UL Lgds s sl
& BT 1002 AT AR 20 & B BE RROT
WA BTN L TV B,

B B RIT B 0TI, BB AFRORRED 50

CO>—0; sytem

CO.,—Ar system

B7 VT UVRAEROHENEECH DN TS, T4
D b BRI G B BR[| %2 0T, CO,-0,, CO,-Ar
BIN Ar-0, ROZNFOHaHT 20y L TELN
TR, 100%CO0., 75%C0,-25%0,, 100%Ar,
756% Ar-25%0, XN 656%Ar-35%0. OZNZFID
PR AT 2T & A A B B & b Fidhy, s
EH180° Y CTEXRIBETH 12, La L 50%C0,-50%
0, OB H 2T & 2 HE Y KT 22D KRG %
HEU T3S, 212 CO,-Ar R[HEH 21T & 3 KT
13, 75%C0,-25%Ar, 50%C0,-50%Ar 508 25%
CO,-T5%Ar DZNFNDEHRHT 2T X B3 HHEIRTNT
iy, iy & $180° Iy TR TH 572, Ll

JB
€0, —0,
(75%—25%

nd Root bend
€O, —0; system

Face bend
CO; —0; systom

Root bend

Photo. 6 Results of guide-bend specimens of
welds with various shielding gases of
CO,-0,, CO,-Ar and Ar-0O, systems
using electrode wire [.(x1/4)
5 HEERF 2 A TV WEREIR T T & 2 BT
12 100 Ar %46 H 212 X 235 20T, 100%C0,,
75%,C0,-25%0, L ¥ 25%CO.-T5%Ar DZNZFh
DREFGH 2T L 25ET S L, HHOWT & b Bk
LT3,
Photo. 6 2 U tcikBi 0 —fll 2R
Photo. 7 iz B H1 &AM [ 20T, CO,-0,,

. JD
CO,—Ar
(75%—25%)

Ar—O; system

Photo. 7 Microstructure of weld metals with various shielding gases of CO,-0,, CO,-Ar
and Ar-O, systems using electrode wire I.

Table 6 Appearance, relative porosity and shape of fillet weld.

 F— | . | | Shape of fillet weld
Mark of ‘Th;clgness‘ Supplledﬂ gas 7‘ Appear- | Relative* 3 ‘ Teg Tength| o
used of base | rixed | ance of Size of | Penetra- | 5 | Size of Throat
electrede metal, | Mgi:sed ratio, | bead porosity fillet weld,  tion, g .+ weld, convexity, | thickness,
mm | % o ~mm | mm | mm - mm | mm |
1 3.2 CO:-0: | 25%0; good | 0 4.5 1.4 4.5 | 1.0 ‘ 3.3

Note: * Number of blow hole of bead in lcm length by radiograph
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Photo. 8 Appearance and radiograph of fillet
welded joint with shielding gas
of 7569,C0,-259;0, using electrode
wire [.(x1/2)

cross-section
and microstructure of fillet welded

Photo. 9 Macrophotograph of

joint with shielding gas of 76%
C0O,-25%0, using electrode wire |.

CO,-Ar BI Y Ar-0, ZOZNZFhOHHAN 21T L
Y185 NIBEHEGROBME T 2R T, CO,-0, Z#
WA A& IR M SR TH B

3.3 TAHRABEHBRR

Vi Hlaa B I 2 v, 75%C0,-25%0,
MEH 2D Y &ETKFETHRBE TGS NG
WFOsEMA, XHEREE, BEMESERRS X T H
REFE OIZR 2 HIE LT, Z DR % Table 6 TS
UTRT,

Photo. 8 3/KF3 4 WIAHRDIME 5 & KX ARER
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K B & IIE #

HIRRT, BELBONMRIZ LD 5 »TEATE Y, K
Ll 2RTDH SN -1,

Photo. 9 (% Photo. 8 1Z/R U 12 Kd A HIEHET O
T 35 & NBARREEH T, BE, T A H o N, F—

Ny T 25T KRR &N DRENTE S s < s
Ths
4 # F

S0 2 o FWMEOH 2B EBER 7 — 2 BHE2T2 585
BOMHBEHAELT, 7T iR 2L MEay 2 %
HRT 2 BT, WEBASEERI 5 X X B2
ATV B2 AWT, REF2 2 EE LK
CO,-0, & ¥ CO,-Ar RFAH =, FlL#DIz®
CAr 5L Ar-0, ROZNEFNOHEAT 2D E & T
= NAEFER, EIERTF OB BS X VT A RS
AR ET 50, ZOMBELIEDEERD & 5 Th
%

(1) CO,-0, RHITH 2 2T 285G, FOMKER
BHRIIB0Z LT EMS TH B,

(2) CO.-O, RH@H 2T X BHH » » T WD
i, WAl %2 BT A TO 3 EERMES AR TH
> T, TREZGATOLEOVERMHRETIZ, W3 H 2
RO AT 2 2 NT LR EERTIZE > h s
/RS

(3) WAl %% Bt ATV 3R 2 VIS G
1id, CO,-0, RN 21T & AHH 4 v * FIH D FE:
WFB L OEERRIZ, Lo 250 OMI GEERIC &
HZN5 EHANT, GEARBREORMNIMEE 26T 2,

(4) TSR % v FEIR O T ARERETIRENORTED
EC, 759 23Z0ORMPOFRET S EDHEL 252
2, KEBRTRZOLI LERED SN o712,

HOITE 2, APFIC2ZITT51Ch s> T3, 45
FEERFEDFIEIT L > T DOERO—TITbil
2T & BRRTREL, AREBREAICN U THL B oR
RT3,

BRERITE, AERBMIIERIARENTFERE=2
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