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Effect of welding torch inclination angle on droplet transfer behavior
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Abstract: To investigate the effect of welding torch inclination on the welding process and weld formation of ca-
ble-type welding wire (CWW ) gas metal arc welding ( GMAM ) , the influence laws and mechanisms of welding
arc morphology , droplet transfer characteristics, and weld formation under different welding torch inclination an-
oles were analyzed. The experimental research results show that the arc width decreases with the increase of the
welding torch inclination angle ,and the forward tilt arc has better stability compared to the backward tilt arc un-
der the same welding conditions. The width of the forward tilt arc decreases by 11% compared to the backward
tilt width at the same inclination angle. The frequency of droplet transfer increases with the increase of the incli-
nation angle of the welding torch, and gradually shows a transition along the axis as the angle increases. When
tilting forward , the splashing is less than that of backward tilting,and the droplet transfer frequency increases by
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32% compared with the backward tilting case. The formation of the forward inclined weld seam is better than that
of the backward inclined state under different inclination angles of the welding torch. As the angle decreases,the

weld formation gradually deteriorates,and defects such as undercuts and large particle splashes occur. The for-

ward inclination of the welding gun has an average increase of 43% in weld width and an average decrease of

43% in weld depth, and with similar weld reinforcement compared to the same conditions of backward tilting
when the inclination angles of the welding gun are 60
Key words: cable-type welding wire, GMAW ,welding torch inclination , droplet transfer,weld forming

WA B AR R 37 48 ( gas metal arc welding,

GMAW) 8% 327 W F

Sk
il O IR,

SEHRE
SEOE
Lty

._.1__..
» >
L A

S a .
Jifé?k*ﬁ
B U & i
A HE IS
B I B AL 0° ~
fi%. SCHRL7 | A
TR A 235 1 237 il {6
f5 fhi
L 8 ] #ff
G D
80K , K & TR M)
SCHAL9 ] id
7 (0] XY KR A% JoT 1 (1Y)

\..

=N

TG
ERNSEA T, Sl N

_/Jiji HAH e 5 18] H

RIG IR E L RER
L AT N IR AE R R AR R g H
70 SCHRL 6 ] BFSE R B, TE AR 5 1
10° I, £ 4% il IE
R o N IR AR SR AE 45 T8 16
By NI TR N 3
IS, MRE/hTE
R mea MIG B REF
iﬁ’]ﬁ' ﬂ T

Al AL ] s AN g
W SHEE ST

AP TR ER A TR

*x

AR f A

FI{HT
i
AN [) K A fhi
GG T IR A

1 1R -

XEE,FFE
1 A Ae A (R AR AR

FE

i), T8 R BR AR AR {0 4ok ef

A
K

BHEMZ. JCHL 10

5% 1 IR

X IRAE NIE ) =2 ),
=, It 2B
WA AR IR,

A AR 22

CEEE ]
fie 1
RENE: %va
R 9T A B

AN RO R WANC

e, B B /N F LR

e el
E Sl

T A b £
LERIE S5 T A8 AL, N
B L2, X

RS
T A0 22 GMAW 157
T K, K 1 BT % B E

AT R 22 CMAW Ffiff
F LIRS, TR TEANR):

. AR fE g I T A i o
BTN
3% 1 AN [A)JE-AC (b
CLIE AT A KR EE I ) 552 Vi) L
AR LRI L

}

3 7 H

wi RO e st U
T Hiz0R 22 CO, IR MRIPIRE A FRITHE
Wi AR 22 PR
J135 5 AR AL, (H

R YICEAN

L*ﬂz{f\ Z

s D

33 F

1 B2 A

| B4 e KT

WA 22 0 AR IR 22 33577
o B AR AR R

HY 28 35X

R 4F, S fL#F

3 ik
J %

A A
B U/ 122

<=t
" e

3]

3 FE P IRAE FF
SECt: JIREET
AR R B T8 B T8, PR AR S R 1] A %L

1k o

SO
FEA .

41 ’:F'E-T

,OCER[ 11-12 | 8257
AL i s T W i

85I 1 FTEE 3G,
A . SRR

sk Lot ﬁi%ﬁ
L i B A

A

[X.

SR

C A RE

AT HLIIUE 25 AR %
, A
it AL AR

AR
Uk

I'F'J

° and 75 °.

1 %%Hzi&lig'
£ & AH36 W #, ) =) & 200

50K H Y

mmX 100 mmX6. 5 mm, 22 HFHKE 2. 4 mm [

ER50-6 2

BRI 22 (T BE& A

TR 1.

,[ﬁ

12055 K FH 1

ED

ES

e U, 78

7% 2. JRAC{HTAE
3 B ARE A A {6 £

F1 A6 G SUNIRLBULFERS

). BERF AR 22 4L 7 A

# €47 QINEO PLUSE %3
Optronis CP80—-3-M—-540 &5 i H1#HL .

55 i R B 2 B2 oA 4 000 ot/ #0335 25 250
JESR AR 2R 5K Z (8] By I A
R RGN A

£ 1.

J.Jlﬂﬁ'}ﬁ y %)

Table 1 Chemical composition of A36 base metal

and cable-type welding wire ( mass fraction, %)

ME C Si Mn P S Cu  Fe
14 <0.25<0.40 0.80~1.20 <0.04 <0.05 >0.2 4
R4 <0.18<0.90 <1.75 <0.03 <0.03 <0.5 &%
F2 KIWSE
Table 2 Test parameters
% R Z I
FRIEH A /A 400
IR E U/V 37.3
F{H 4/ mm 20
JEBEHEE o/ (mm + s ') 10
fu i 80% Ar+20% CO,
SR Q0/(L s min™) 25
THLRSIR /s 4 000
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Fig.1 Schematic diagram of welding test system
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Fig.3 Arc shape diagram under different

welding torch inclination angles
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Fig.4 Thermal cycle curves of each measuring point
under different welding torch inclination angles
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