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Effect of Welding Conditions on Porosity Formation in Gas Metal Arc Brazing Deposit

S.H.Lee ,H. J. Kimand Y. K. Oh
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Table 1 Chemical composition of filler metal

element Cu Si Mn 7n Fe

wt (%) 95.8 1.43 0.57 0.14 0.06

Fig. 1 Plate assembly for braze welding

Unit : mm

Fig, 2 Geometry of constraint jig
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Table 2 Welding conditions

WFR Voltage | Current
(m/min) [V]g [(A) Others
3.84 19.4 53
4.02 19.2 56
16.9 61
17.2 60
4.25 18.1 59
19.0 59
19.4 58 |GFR : 15 (I/min)
17.5 67 ‘
179 67 |CTWD : 12 (mm)
4.71 18.3 65 |T.S. : 412 (mm/min)
19.4 64
196 64 |Shielding Gas * Ar
17.8 74 : - GOH
189 = Pulsing Frequency : 60H
5.10 18.6 71
19.3 71
20.8 70
18.0 80
18.6 78
5.57 19.0 77
19.6 74
20.3 74

WFR : Wire Feeding Rate

GFR : Gas Flow Rate

T.S. : Travel Speed

CTWD : Contact Tube to Work Distance
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Fig. 5 Photographs showing the cross-section of
bead-on-grove braze deposits on pipe
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Fig. 7 Wave forms of welding current
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) Short circuit(S.C) mode

(b) One pulse one drop(OPOD) mode

(¢) Two pulse one drop(TPOD) mode

Fig. 9 High speed photographs(1000fps) showing metal transfer mode in pulsed current welding condition

= o]y &4 Agto] Fridel mel TPODY Hl&
| AXEAN HF =& (droplet) Z71& #AA L, =&
sAe fastA He Aot

o714 Fig. 83 Fig. 109] Z2%& v|mste Bd
OPODZ TPODe| &4 o Uehbes 239 dF
A 71Ee A4z HAnk. ae @ o] g(S.C) o]
U oola BH(AS) @l Yeive 20N e BF

C

19

71go] wAEtg a1, TPODYe] Yehbe 2hoM®
713 skt gkl e ofart B 6l
7] W&o, zgla TPODZZAAE =& (droplet)
o] #2717} A7) W Eo &FR| e frEol Bsied 7

Zo] FA B B F Je Aeg Agd.

35 ME 2% MF - MY T MY

27 £5o &3 9] a7t ARER, 44 &
2 2.8 sojo] $7 &7} é%ﬂ
F &t 84 AFE 22 s A
4 EE e 7 SUE Ha d{Ao
A EHEE o R AR RS
Al S, oliot god 3 Jho] Fhstel Bel W
o] Agd Wt o} Fig. 1014 Exo] 3%
& 2= 713 S Fol i T7HsHA Hot
gog &7 Mgt T4 oy R WA 7
F dAel] A A vk Ui wod ol

ol

Journal of KWS. Vol. 17, No. 5. October, 1999



7hs wiE ob= Beol 5o 73 BT wA e §H2H 9

i 35

g Revt EAE AHE 9 7]Fo] YHHH, YR
o9 TPOD RE 7} F 0]8) RE& HHA &9
A7)k AA 71Fe] Ert gol dhsn dd F7to)
e A Hd e Hsirh feEg aelee H44 A
he ol ZRAEE ojgioz g3 Ho
He dgoltt,

olES TN HAH 8 U £ L 22
5] 2 Al & e HA: AF ggolalo] dojyt
A e Ha 83 A4 2golgtn & 4 Yok, o]
2 23" A AF/AL AY 21 Agdes
448 YE2 Aisete £49UEE AL 5 9l
= Aol

WFRIm/min]
—h— 4 25— 4 71
—e—5.10—+—557

TPOD

THOL
20 TPOD
— 2 (some ThreeFOD) L)P( w
= oron QRoD
& TPOD OI’UI\)’\ QPOD
3 19 AL
0 OPOD POD A SNTPOD
- TPOD A s, 2
184 OPOD " NIPOL 4 oy g ¢
TROD A 5®5.(
ASW¥ S0
TROD

8.0
A SATPOD
S

50 55 60 65 70 75 80 90

Fig. 10 Metal transfer mode map
4.8 £

&3 2ol GMAB 719& A &3l 2lo] 7139
BAE HAgE] Y e FEd Y2t £52 J8

KERMEREEEE 174 H55%, 19994 108

WA, 95 83 E H895 A4 &7 24
oAok @t A% §4 AF 24 87 B2
2 A9 # e Ak HRACln, AY &4 A%

ZRAEE o 2 A9 H AL Aol

Colee zhe ARdon §7 99 Aoy

ooM £9 9L Aia ¥ 5 e 220 B,

fo alo

ofi P2
fr oxl
gg

9

[o Sl PN of 8
"
r\o

HAel 2

€3 3% ¥ME 9% data acquisition systemT
el B =& 74l o) 3e WA gA=EEYY

ik
'._

Ho
ro

1. AWS, Welding Handbook (Eighth Edition), Vol. 2,
pp. 414~417

2. r 3 R EBETEM) £ 2HEERMES. WitEiE, ®AE
BARF D7 -7 - 7=y EOEH, dEEA
AAREG G 8BS 988, shud SR, %
o 6, pp. 220~281

3. Centre for Advanced Joining, Coventry
University, UK., R. V. HUGHES BSc (Hons), R.
P. WALDUCK, Plasma Braze Welding in
Autobody Production

4. Shinwa Corporation, Makeup Brazing System
Catalog

5. e, SHZAT 244 ¢ 4
(1995), 983 pp. 18~23

R R B e



