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Automatic Horizonatal Welding Machine Developed for Girth Seam Welding of Blast
Furnace Shell Plates
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Synopsis :

With a view to constructing a longer life blast furnace, studies have recently been made
on measures for improving the properties of furnace shell plates. One area of
importance in this field is a quality improvement in weld joints of shell plates. Based on
actual welding conditions of furnace shell plates, efforts were made to use a proper
welding method and welding equipment improved in various functions and necessary
developments. As a result, a new automatic horizontal welding machine capable of
performing Weaving Pulsed MIG welding of blast furnace shell plates has been
developed. This system has contributed largely to attaining quality stabilization and
uniformity of furnace shell welded joints and, in addition, improvement in working

efficiency and work environment.
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Automatic Horizontal Welding Machine Developed for
Girth Seam Welding of Blast Furnace Shell Plates
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With a view to constructing a longer life blast furnace, studies have recently been made on measures for im-

proving the properties of furnace shell plates.

weld joints of shell plates.

One area of importance in this field is a quality improvement in

Based on actual welding conditions of furnace sheli plates, efforts were made to use a proper welding method

and welding equipment improved in various functions and necessary developments, As a result, a new automatic

horizontal welding machine capable of performing Weaving Pulsed MIG welding of blast furnace shell plates

has been developed. This system has contributed largely to attaining quality stabilization and uniformity of fur-

nace shell welded joints and, in addition, improvement in working efficiency and work environment.
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Fig.1 Schema of a profile of blast furnace
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Table 1 Specifications of D C
MIG welding process

General characteristics
Open circuit voltage
Maximum welding current

Dty eyele

Background cir'rcruii
Ixternal characceristics
Open circuit voltage
Welding current
Duty evele

Pulsating crirr:L; -
toxternal characteristics
Mulse cvele
Control range of pulse width

Maximum pulsed welding current

Duty cyele

Gas shielding

Oscillation

1980

cpulsating power source used for Weaving Pulsed

90V al max. puise width

A00A Tavevage!

i 100% at 300A {1h duty]
Drooping characleristics
a0V
0~T4A
100% (1h dutyi
Constant potential
S00& 100 or 60 & 120pps
0"~ 90"

J00A {average)

S00A ipeak?

100% {Th duty)

Table 2 Welding conditions of Weaving Pulsed MIG welding process

Dn“uhl(.‘ ;mzzlv type
Inner nozzle BR%AT b 15%00,

Chiter nozzle 100%C0,

Width 1 0 & 2~ dmm

Cyele T 35~40epm

0.2-0.4s

Dwell tine at cach edge !

Plane angle® @ 10~ 147

Torch angle

Welding conditions **

+  Oscillation plane angle means a

++ Wire used | Solid wive, [.6mm ¢

Welding power source used | St

Against horizontal line D 10~15°
Against welding direction @ 957

Curvent (average) | 2004 & 250~ 280A

D24 28V

Voltage faverage)

Welding speed 1 15

-20em “min

—-—welding direction

hown an table ]
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B Welding toreh
() Operation hox
(7 Wire feed drive

{93 Protection frame

13 No3 carriage unit i
(H Pipe rail

4 Cables & hoses

19 Shell plate of blast furnace

0

Guide bar for seam follower

1 Girth seam on shell plates
47 Stave holes
% Seaffolding

Fig. 3 Constitutional detals of the automatic horizontal welding machine HW 2
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Inclined (A

Perpendicular Inchined T3

Fig.5 Postures of welding machine HW 2 applied

to different inclined shell plates
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Table 3 Specifications of welding machine, HW 2
l\’]ui_n_-::h_]ing device 7771:1;7777 ) -
Width = length X height 55%mm < 1 700mm x 1 205mm
Weight Total ab. 90kg *
Travelling speed 5.5~ 50cemsmin
Oseillator Oscillation width 2 0.2~ 19.8mm
. Oscillation cyele [ 0~ 150epm
i Dwell time** 1 0~25
Torch adjustor I Adjustable stroke
100mm lup & down!
230mm ifront & back)
Oscillation plane angle © - 14"~ + 14"
Toreh angle
5~ 1 14" {against horizontal line}
70° = 110" (agamnst welding direction)
Cross slide unit inclination Adjustable range "77 0 207~ 207
atdjuster
Seam follower Two dimentional follower
Welding power source “*** 1 set
Main control hox 1 set
Water L'iT;‘l;]H[IOI-'“_ 771 7hP|V S
Tank capacity 100/
Pump capacity 12m in head
. It can be devided into 4 units
" Dwell time at each edge
e Adjustable range agatnst shell plate inclination
++4s Spe table |
- 23mm - Vl‘ 47mm -
- 'I,l -
i gy
[
(hitside - TUmm = tnside
/44
Fig.7 Groove shape and laying sequence used

for test

Winai-> 7 o fiEL L W

TR Mmifl ey 13 ¢
ek s ML

Twnh,

Photo. 3

(Cross sectional macro-stiructure obtained
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Tahle 4 Welding conditions used fur test

1- 3] T
5 4 ) ;
1
7 8 6 17 0
Fass No.” : ' . .
0 1 9 . (sealing bead)
1318 12 22
. — o180 , S
Welding process : Weaving Pulsed MIG welding®*™* Une side welding
o | ” by manual electrode*”®
la {A} 250 250 200
— - - .
74 74 74
Welding i -
condition 750_ R .7;)_0__.. 1. __600
27 i 27 24 170A***
120 + 120 120
Oscillation width {mm] 2 3
S Without oscillation
Dwell time at cach edge fs; 0.3
* See Fig. 7
. Manual electrode used was ultra low hydrogen type, KS- 761 4.0mm ¢
T General A. . welding power source was used

P 1) Welding material used was solid mievo wire, KC 50 1.6mm ¢
12) Other welding conditions were same as shown in Table 2

Ia T Average current Va I Average voltage
1t T Background current 'PS I Pulses per second
Ip T Peak current
Symhol 2mm -
. . . o—0 ¢ Steel
W[ Lo R e SRR A O, T L (, userd
. R -8 SM 50
N N IBECE S A 70mm
thickness
4-3 EHRI~DER
Photo. 4 (22 52050 8L S 1 o0l 4 T3 . ‘
291 weation of speeimens o

‘PI"'\ <5} 71\ 3‘ Higa] ) H T 4 51 N
AT A R LR AL T, o wr

lor Charpy impact test of
weld metal

]

SRl E g [ om - S 1 s t‘IJr B I8¢
T & ﬁ’i’-‘ln]ﬂ.ﬂfl"il"#”' LA TaER A8 L] E“ 16k
: 3 h : . a —
jEA 1y kA fHI L 2 Eoub o
T oA, L"ﬂl o’)i«ﬁ". S R IRAT B A z b P
z 12+ -
LT, Myeede, B i ob, T -
, . At V] p T g £ 10 ol
Fro 7 ‘(/)é’:lif 5R L "Kl‘lllg)’ﬁ‘ L‘i% I 2 4'{} RS T" A = P 7
M2k Ts, MBI R i ¢ - /.‘
Jiem X 4 1= @
AT AT, :
4...
5. % E Il
o L 1 1 L 1
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PRErET e 7. Fig.8 Result of impact test of weld mewal
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Photo. 4

HW 2 being applied to the girth seams
on shell plates of No. 2 blast furnace in
Mizushima Works
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