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Synopsis :

In Japan, taking into account of soft ground and earthquake, steel pipe piles are
popularly used for base construction which have much reliability and weldability. KH-P
process is an unique welding method adopted for the first time into a full automatic
CO2 arc welding at construction site and has good joint efficiency. Main equipment for
KH-P process includes a welding head and a wire feeder which are automatically driven
by magnetic wheels. A special guide rail on which the above two components run
automatically is divided into two or three segmentary pieces, and hung on several
suspenders which are made of small steel piece and welded to the outer surface of upper
pile previously in a factory. Hence, the two welding components can move along a
specified distance from welding groove. The field adaptability and efficiency of KH-P

process are proved by three times welding tests at actual construction sites.
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Synopsis:

In Tapan, taking intc account of sott ground and earthquake, steel pipe piles are popularly used for
base construction which have much reliability and weldakility.

KH-P process is an unigue welding method adopted for the iirst time into a full auteomatic CO, arc
welding at censiruction site and has good joint efficiency. Main sguipment for KH-P process includes
a welding head and a wire feeder which are automatically driven by magnetic wheels. A special
guide rail on which the above two components run automatically is divided into two or three
segmentary pieces, and hung on several suspenders which are made of small steel piece and welded
to the outer surface of upper pile previously in a factory.

Hencs, the two welding components can move along a specified distance from welding grocve. The
field edaptability and efficiency of KH-P process are proved by three times welding tests at actual

construction sites.
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Fig. 1 “KH-P process” welding system
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Photo. 1 Welding equipment for “KH-P process”
(1) Welding head
(2) Wire feeder for CO; gas arc welding
{3) Wire feeder for non-gas arc welding
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Fig. 2 Sectional figure of the guide rail

Photo. 3 Simple type guide rail for “KH-P
process”
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Table I Chemical composition and mechanical properties of the welding wires

Chemical composition (%) Mechanical properties
Welding wires c S Mn g Yield point |Tensile strength; Elongation |Impact value
v (kg/mm®) | (kg/mm?) (%) vEo (kg'm)
] H —
KC-50 ' !
0.11 ¢ 0.46 | 1.21 | 0,015 ¢.01 59 30 13.5
(1.66) E i 0.015) 0.0L4 51
KOA-50D .
0.0810.07 | 0.72 | 0.013 0.007 42 57 29 5.0
(2.4¢)
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Table 2 Standard welding condition of “KH-P process”

mg 9 | 1a) 0~ 3 mm misalignment between upper and lower pipe | {) 3~ 5> mm misalignment between upper and lower pipe LCO gas
5|8~ . i €0,
Hg = i A . H T . [,
3§ %E Pass Current  Voltage | Velocity Weaving Torch ‘Pass | Current ' Voltage Velocity | Weaving | Torch :dxscharge
g 2 | 2= | number i . width angle  number! i width angle
EaRz Ay | V) Jlem/mimyl (mm)  (degree} | Y] (VY (em/minyi (mm) | (degree) | (}/min)
1 i 350~400 ‘ 32~-35 | 30--45 iArhirrarily 15~-20 I 280~350 | 29~33 | 40~50  Acbitcasily! 15~20
g | %5| 2z |280350 : 29-.33 | 4060 iArhitrarin 015 2| 350~400 3235 1 3045 Arbitrarity! 1520 | 40-80
‘ : i
2 " R
82 | | | | 3 280350 2933 40~60 Arbitrarily! 015
ag : : ! i
I
Ny 1| 350400 | s2~35 | 3530 |Arbitrarily 51 P03 2933 | 4060 | Arbitrarily | 15~.20
e RRRRAES S S — S . S
MO j7| 2 ‘ 350400 | 32~35 | 3045 Larhitrarily 1520 H 2. 3504001 32~35 | 2535 | Arbitrarily 1520 | 4080
3 | 0350 i 2933 | 4060 i,‘\rhitran‘ly: 0~15 W 3 | 280350 | 293 ‘ 3545 iArbmarin| 015
1| 330380 | L I ‘Arhilranly 1520 1 | 330~380 , 2428 | 2530 [Arbirrarily] 1520
55| 2 |300~350| 24~28 ' 2535 ‘Arhitrarily| 0~15 | 2 :330~380§ 24~28  25--30 !Arbitrarilyi 1520
E _ S N ) . —— - A —— S S o
T l f i 3 | 300330 | 24~28 | 25~35 |Arbitcarily] 0-15
X I : | LT R
ot 1 [330-380 ) 2428 2530 |Acbitracily] 1520 | 1 |
= i ! ; ! P |
== 12.7 : 4 | 330380 | 24~.2B ‘ 20~25 i}\rbitrarily 15~.20 l 2 i Same as 1 a ; eolumn
i 1 "
RPN [
3 | a00~350 ‘ 2428 | 2535 -Arbicearily| O0~15 | 3
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Table 3 Welding condition (in the case of 8004 x 9.5t piie)

Welding pace | Welding Welding [Welding| ™ 9™ | Torch | Arc |Fen€ | OMer | Total
procedure number current voltage ‘Egﬁ;lw weaving angle tm'-xe welder time i tlm.e
(A (V) finl (mm) (degree) (min} | (min) | {min) i {min}
KH P process 1 390 | 35 31 3.5 | 20 | 81 o o
€0z method 2 290 | 31 50 o | 5| 50 o ‘
Non-gas | a0 | 27 | 22.5 | Sman |15~25| 11.1 6.0
gas : _ 25.1
arc welding l . I " (slag
2 350 26 i 28 0 5~-10 | 9.0 removal’
Table 4 Test results of the welded joint
Macrographic | . ) '
Number examination | Tensile test Bend test Impact
Welding Braking ‘ test
procedure gfie;?t Defect Judge stress Broken Face bend Root bend vEo
<kgI{1mg) place Defect | Judge E Defect | Judge (kg-m)
i Mother | No ‘ No
KH-P process 1 No defect | Good ‘ 48 metal ‘ defect Good ‘ defect Goad l 16.2
CQO, method . Mother | No No
2 2 pin holes | Good 49 metal defect Good defect Good ‘ 14.8
. | Mother | No No
Non-gas 1 1 pit Good 47 metal | defect Good defect Good ‘ 4.1
arc welding 2 1 pin hole | Good 49 i\ntlgggler‘ dN:fect ‘ Good 1 pit } Good ‘ 4.6

* Estimation standard:

Results of the macrographic examination are judged good

as incomplete penetration.
Results of the bending test are judged goed when they have smaller crack than 3mm, fewer defects
than 10 and smaller value in total defect length than 7mm.
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Fig. 6 Load-deflection curve at the bottom of
welding joint
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Fig. 7 Axial strain distribution along the
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b, TKH-PIL# - COx ik THRIE A EEM
FOBRICEESHEN SV 2 L A LATES
5, X BRI TRBELOREYY &
BEifov,

3-4 [KH-P T3% | BBk

TKH-PTi# | BERESET (WH46EI )
L0225 EAFETL SR EROBELEL:
2, FOBEEOENER L IEH LS5

b

(b} X-ray test
Photo. 5 The lst field welding test of “KH-P process”
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R E s b COl A ER B Ly,
¥ iR ORI R EE A EET
Tk, BAVITY s —EVIEEYEATLI L
Lo men@iihi, ¥, BBkt sE
B L T SEOBRBERC LD FEA T #
wBE L, FheEOERE LUERCLT
BT D &R0 TH L,

{d) Final pass
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3-4-1 F 1 RIVBERE (LB EHRA
N=A ey MEBIE, Bf47E
108>

ATECLH L2 HBHERIL, KPP AH
WERE LT E T EERT AT L Ty D R
B aE [/ b —w | 2 A A LT
LOTHLE, BEOENETERIVELSE
L LU Photo. 5 (a) @ Eh, ZTh& BT
M- by PEBTHECE THEEKTSE
B gl U js, HRMET o S TK4, EHEE
5086x9.5tx15000!, ME 0AFTH-72AY 3
FYUETHEI BT L L 72, BFER
W TU-A=d v ] 478, BokiaiReE
A= g b=NJEL, RERNEOR
BHIKH-PI#h-COth ) & —#m A aEhERE
EEHB LA, EFSFTTMIIU iz,
THE@A5TERALOES & B IU+T% &
LEMTCTRE L 5mmU.‘F"‘é’bcto Table 5
SRR L, Photo. 5 (), (d) mif#EE —
F&m?#,%%hiﬁﬁt——b#ﬁbht;
RS T LS4 Photo. 5 (b) i im T EH
TXBEFEAB LAY, ToiEFRL Table 6 o
ERhTELS, BALHLAL LIS TKH-P
TE-COE] TR TV A—Caav ] by
iz TV g v =N L TNT3IHE
T, FOLSBIREAER I~ 2 THE S, v
—# AN EETEE T E — R ERTIT R
Rt Zfoe, FEELD JIS ARATELHEOM
AraE U, TKH-PIH | it & 5 Tuk Xifi
VD kA h. BRI EHI LT

WMEL, TKH-PIE| THILA#EFC ST
SlES, e, w7 =HRBRAATEERLTED
MR A T - 1o dt, Rz Photo. 6 TR

ez3l0 1 23 926l0 v 2
(a} “RIVER JOINT-N" (b} “RIVER JOINT”

e M o e T | N e
iz 1 a4 5 8 7 o® @ |

(¢} Tensile test

{d)
Photo. 6 The effciency test of welding joint
by “KH-P process”

Table 5 Welding condition of the second field test

Welding condition
Welding Wire for Root pass ‘{ Final pass
procedure welding i
Current Voltage Velocity Current Voltage . Velocity
(A) (v) | (em/min) | (A) | (V) | (ce/min)
| |
“KH-P process KC-50 | - - —~ . —~ —~
CO, method™ 1.6¢ .‘ 370400 34~37 40~-50 320~350 ‘ 320~350 ‘ 50~60
Non -gas OW-564A —~ ~ ‘ ~ T~
arc welding 1‘ 3.2¢ 350~~380 24~26 20~30 20~30 ‘ 350~380 30~35

* Pipe. - ER.W. 508 ¢x9.5t
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F e RIFTERE L LM BRI A -1, PT#:-CO% ) wisdbo b s —#wAXgaEHD
L HFEOREAL2mmY s FEERB LOERFEEEN I 20 EOEREYRL, &
Iwn, Table 7T ot L 5 il F L EHEEOMAN REw i o Ex R hid Fig. 8§ DX 5/
HEDNT v e B ER LY TKH- Do IOBEBENALLATECESHIHLITH

Table 6 Results of the X-ray penetration test

Pile and Joint and Judgement Pile and Joint and Judgement
film number welding procedure | (JIS standard) film number | welding procedure | (JIS standard)
A-1-A EJ-N, CO,; 1 grade E-2-D R J-N, CO, L 1 grade
B ” 1 F-1-A 4 1
c 4 1 B 4 1
D & 1 C # 1
E 4 1 D k4 H 2
F fx L F-2-A # i 3
A-2-A ” 2 B # 1
B 14 1 C /4 3
C ” 1 G-1-A R J-N, Non-gas 1
D #” 1 B #” 3
E ” 1 C # 1
F 4 1 D ” 2
B-1-A R J, Non-gas 2 E ” 4
B 7 3 H-1-A RJ, CO; 2
B-2-A o 4 B 4 1
B “ 3 H-2-A ” 1
C 7 4 B 4 1
D # 2 C I 2
E 7 1 D 4 1
C-1-A RJ-N., €O, 1 i E # 3
B 4 1 I-1-A RJ-N, CO: 1
C ” 1 B 4 1
D # 1 C o 1
C-2-A ” 1 D ! " 1
B 4 1 E ; I 1
cC “” 1 F # 1
D ” 1 : 1-2-A R J-N, Non-gas 3
E 4 1 i B ” 2
D-1-A R J-N, Non-gas 2 K-2-A RJ-N, CO; 1
B 3 B 4 1
D-2-A 3 C 4 2
B 1 D 4 2
C 1 E 4 1
D 1 | I3 # 1
E-1-A RJ-N, CO; 1 | Film - - SAKURA RR
B 7 1 Penetrometer-- - 2 F
C 7 1 Voltage and current - -195kV, 4 mA
E-2-A ” 1 i Time of exposure- -- 60sec
B 1 1 “RI" - -RIVER JOINT
C 7 1 “RJ-N”....- New RIVER JOINT
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Cidr—Fimo 1 — v ZEBENE o, B
BEIZCLHEEOL OB REL TS,

GF A Fr— i BRIRE RO L © 03 4
AR ZFAE~ PERAMCEL AL L
ETHOLDXMRET N2 TH 5,

ERECI M2 Tk~ » FRREE A < —
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LR July 1974
w L
R .
E o \\.""x‘_
ORI S
SIS \
1 -
;E- [ —— KII-P process CO, method
B —=x== Non-gas are welding
g
o MF
&
=12
g 1
o
ook
'
E 2
: 2
= L L L '
- U =30 —h) —4n  un n H) 1)
Temperature 1'C1

Fig. 8 Absorbed energy of the joint by “KH-P
process CQO, method”

Table 7 Results of impact test (5 x 8 mm half-size 2mm V-notch Charpy impact test piece)

RJ—N.C‘(‘)KH‘i ) RT. “K(E)I—P o RJ-N, y
g T hethod” ) -
Test piece process » metho | Drocess CO; metho nen-gas arc welding Temperature
number Absorbed Impact Absorbed Impact Absorbed Impact ey
energy value energy value energy value .
(kg-m) |[(kg-m/cm*)| (kg-m) [(kg-m/cm®)| (kg-m) |(kg-m/cm?)
1 ' 5,87 14.2 ‘ 416 10.4 2.16 5.4
2 6.75 16.9 |  4.25 10.6 2.24 5.6
3 5.2 | 128 | 454 11.3 2.04 5.1 0
Average 5.8 | 146 | a3 10.8 215 | 5.4
| 567 42 | a3 | 107 2.58 5.4
4.73 11.8 4.16 | 10.4 1.95 4.9
6 5.02 12.6 4.44 ‘ 1.1 1.67 4.2 —20
Average 5.14 12.9 ‘ 4.30 | 10.7 2.07 5.2

Table 8 Comparison of the required time in m

inute for welding (E.R.W. 50.84x9.5t)

. - 1 ‘ : S
I . Setting -
Pile Setting - ; . Equipment Total
number |guide rail-;;;:l?p:nmint Root pass| Final Pa58) amaval Other time
‘ A—1 ‘ 1.03 2.00 2.92 | 2.48 1.67 - 10.10
KH P process | C— 1 ‘ 0.67 2.25 ‘ 3.25 2,67 ‘ 1.50 | - 10.33
CO, method = g ‘ 1.17 2.06 ‘ 3.32 2.67 1.83 - i 11.03
—_— T .
; H—2 | 0.83 | 2.33 | 3.33 ‘ 2.55 2.03 — ‘ 11.08
I, | y T 4.17
Non-gas ! _B 7717 ‘ T | 733 W‘ 5.08 ! i Slag removal | 17.08
arc welding — | N | 3.83
-2 | - — T | ass | — g 38 5w
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(GiDgAEMH BeH i) DHE 0 Hw

(VYEHmOERAREL BEG S D
Ftedb, (i L Tt Phote. 7 h:bhiein B
L5 RIBEFERENE b TRE T RE
Lo THY, LrbiEiTekcEE LTS5
HIEIC I h KE{EETLL, A b —&%—5

Photo. 7 The 2nd welding performance with

“KH-P proeess” on construction of
export wharf for U.O.E. pipes at
Chiba Works

B EEC EE A H  B i h o Fo ()~ (i)
NEHBERCOEFTHERTILOTHD, BE
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Tk LS EO L5 I E T, RIEH
D TIFFCHYNTH L 2 EAHH LA, FER
e U BB ENB A F T L, Table 9
DEBYTHEDL, KERTILELRELITH -2
HSROBELEYEY, HRESELTRTTA
EEYERR (Fig. 3 wit L5 caftaikor
TR, MlEoEEEL T3 Lb )

2 BRI RE R O T A LEME AR L
i3t FERCHGIEL TG TR L
OFEELEB LR, RSB -E< Fig. 3
FLAtERACHELXh, HASRCELTHO X
5o EREERLL,

3-4-3 BEIEOBHRAER

Rod L THuME»R MRt 2 E05FF
b, EEEEEAROMEY Fig. 3 wriT15
CAgSRE L, TOWREEHEIDLIBUT
oYy e ERATE o, T, Fig. 9w
T Lo, 8005 12.0tx 20000 OWEHCH
A F V=i LU~y F ey b L, B~
w FRTEOMEBEERARI0 2t ok, &
B — FIRBEEMOBRE LA Bl o OTE
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?\//6/‘97 Wind

pro[er‘tlon
tttt

a0° e Place of wind fan

Fig. 9 Wind protection test

—119—



424 T A July 1974

Table 9 Welding condition and required time for welding at the wharf construction site in Chiba
Works (Spiral seam pipe 1016¢ x10.5t)

Welding condition |
. . ; . Wind Max. misalign-
Pile Welding P Pressure | pAye time . g
number | procedure| Y255 | Current Voltage | Velocity and (min) velocity | ment
: di m/sec m
(&) | (V) |(em/mim| discharge (mfsec) | (mm)
(atm, {/min)
1 380 | 36~38 34 9.33
_ 3.5 |——
1 KC%P P2 # u 31 . 10.23 | 3.5 + 3.5
H ! _— ! 60 —_—
3 s 1@z | s .43
1 \ 0 | s | s ! 5.83
_ 3.5
2 KEP 2| s 35 | | 12.03 40 | —11.0
2 ek 60 — ‘
3 | 300 22| 3 | 16.93 :
- | | - Tt :
f |1 30 | 27 — —
I _
g KH"P 4, ‘ 220 ‘ 25 — — — | 45 + 1.5
i Non-gas R
‘ 3 280 - L= ‘
| 1 80 | 38 — —
; : 3.5
4 KC% Pla | am0 | 6 — - - -
: 1 - 60
3 00 , 32 | — —
: L3 |28 21 11.97
5 1501:.;5 2 50 | 2 2w 0 - 1.68 ;6.0 + 5.0
3 320 ¢+ 2w | = 10.77
| .
1 0 | 3 35 . 8.9
. IS 35
6 KC% Ple | a0 % | 3 P 10.87 3.2 - 3.0
2 L . 60 ;
R R PR 7.53
1] 360 27 | 29 . 10.98
T 2 350 27 | 29 — 11.45 2.2 + 2.5
3 | s o7 | s 9.53
1] 380 22 | a8 8.57
_ - ‘ 2.7 |f———i
8 ch({) P 340 32 38 sy | o2s + 3.5
s o R
| 3 ‘ 200 | 32 16 702

pERLfCREEE L, BE S LT TERBASY fo, BEMEGFEME LD £ Fn 1500, 2000
Hodo, R BERB TILH LD D AR BR BLO 2500mm &L, BESELRENL L,

P DA AEELTETEO LS RE, Tk Fig. 10 wr+ Lo wiiBfEnte 3ms U, L,
t, BFREAEEWM (L, RY LEFRMCH LE Ro), BFRAM LRSI ya T, BugEstic X
BHAE (907 EChbBORTHO2ESRES hEx DRBMBCHTIBREXMELL, 0
(L-45°, R-45°) 5 HmEEE L1z, ¥ fE2ex Table 10 wim+ & k0T, FLOEHIEE
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Fig. 10 Mesuring points of wind velocity

Ao FmaboR Th- T lm/sec
LIFcER S TR Y, AFEOBCRT LR
HEAEYBETIRERS  TRELY T
% EAHBAT A, Aok, 2% TCRERESY
2000mm & | ot xoBREAOBES Ay
#1f Table 11 ® 3h chH, BFabthicd - &
LT EOBREIEFCRTL TV I &0
B,

3-4-4 WIRABER (HHKBRBKATE 2
ARTHFRER TR, BI9F1A)

WE2EORBEBRLYERL, TOOEREEL

Table 10 Measured wind velocities in and out of the wind protection

‘ —
. (a) Wind velocities out of the box|(h) Wind velocities| (¢} Decrease ratio
Direction of ‘Eliitgn;fuiz%m the (m/sec) at the point I | max. (a)—(b} 100
the wind - in the box " max. (a)
(m) Lo \ R, | U | max (mfsec) | (%)
1.5 4.5 5.5 5.5 0.7 l 87
1. . 2.0 4.2 7 5.0 5.0 0.4 92
i 2.5 4.0 7 4.3 4.3 0.3 93
| | f
1. 1. 0 .05 6.0 0.4 93
L-45° 2, 2. 0 5.0 5.0 ! 0.6 : 88
2, 1 5 1 3.5 3.5 0.5 | 94
: |
1.5 ‘ 3.5 0 5.5 5.5 | 0.3 87
90° 2.0 3.5 5 4.0 0 93
: 2.5 b 2 3.0 4.2 1] 93
T
! .5 4.5 2.5 4.5 0. \ 82
R-45° G 3.5 4.0 0.7 ! 82
.2 3 3.0 4.2 | 0.7 , 83
2.5 5! 50! 50| 0.5 ‘ 90
R ‘ 0.7 0 .0 0.2 . 96
1.2 3 5.0 0.2 96

Table 11 Wind velecities in the wind protection distance from wind source : 2.0m)

Surface of the pipe
;

Glass fiber L&

£\

Measuring points in

the wind protection

Direction of the

Wind velocity (m/sec)

wind R ‘ 3 \ s s 6
L 7_135 0.6 ; 10| 09 | 07 05
as | oo s | 35| 16| o5

30 18] 30| 22| Lz o7

R-45° | 3.2 151—E3 5.0 | 1.4 | 1.3

3.0 | as} &8} 2.0 1 05 0.3
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RS EREER s TKH-PTHE] dEE
Wy 2 i, RERILE HIC T DREF BT 0,
ok B BLSEATREPI S 2 IR TR i 5
R, RLUCERERIFRESTER I N
7o, EEEFIT STK4l, A1 FAHE 7626 x
7.9t x21000{ TH b, HIRLEI2E, ERER
4 ADE164 (168F) # T KH-P L - COu0g
BT/ ~ A AE TR T LA, fSEFiET T
[Yi— g v b T tom, BT ESBN
T(FEF» 2D, 77— EFITtHs
EmBLFEORENESS R, FRERALBETHE
Tt A A mmic s OE ST E AR AR U T
Vet HEBLILIREAXEFT BRI i

mER T HUt Y — FAHE % R, Photo. 8
DERENTHED, EhHTERLE—- FoELA
tm, BN R JUBERESRERETRTH
v¥, Table 12, 13 © kb THZ, FLI D #H B
7o I 5B 50cm/min LFEFCRL,

TKH-PT# - COuk | T 1 MFHmITICERD
BB EER A G TS 17. 1lmin T 5,

TRAEFL, el —flonTds 5T KH-PT
B —H AT 2SR OBBAYELTE
n, BT COEDFERELMEREN D, CO,
HETRTE2¢ % 0.5t (457 VRIS TT — 7 & A 4
9.5min BEL D 8 D UREARE 7.5min 2B LT
VB A, BEGEERAROE L ThidiE—
TEHIT o ENTE, HEFEE S0cm/min %
EETHEE, KLENRDZFC L idid
RN THEL S Z EAERCHEERNE,

{) Root pass

() Final pass
Photo. 8 The 3rd construction site welding test at
Mizushima Works

Table 12 Welding condition of the 3rd field test in Mizushima Works (762¢ x 7.9t pipe)

t
Pile number P1|P2 P3{P4|P5|P6 P?!PS P9‘P10 PlliPlZ P13|P14| P15 | P16
Welding ! } !Nan- ‘ ‘
procedure CO:| CO;| CO;| CO:| CO;| CO; €O, %gas | €0, | €O, | CO,| CO| CO,| CO;| €O, | CO,
] | - | T ] ” | | \
st 380 | 380 | 360 | 340 | 340 | 360 ‘ 360 ‘ 300 | 350 350 | 360 330 | 360 360 350 350
| | i i i .
i ! ! ‘ | ‘ | ! : )
V‘?'{‘}%E .38 ‘ 35 36 34 | 34| 35 35 " 25 34 M. 35 35 35 | 35 36| 36
. , * —— i i i DR ' ‘- _
Lo L A B |
1pass|50346549147i47 48_51.28!51‘-——40— —‘-—‘—
Velocity S R R B oo N
{cm/min) ‘ i \ | ‘ [ 1 ! ‘ i |
Zpass | 52 500 5L 60| 54| 88 50 23.54|ﬁ‘—|49‘—l—}- —
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Table 13 Required time in minute for welding (7624 = 7.9t pipe)

s . ‘
Pile number PL | P2 | P3 | P4 P5 | Ps | p7 | P8 | PO
Welding procedure ‘ CO, l‘ CQO, CO, ‘ CO; CO, CO, ! CO, i lg\Taosn- ' co,

] T . N
Setting equipment 358 | 275 | 2.92 0 — — | 892 | 33 s . —
Lpass | 4.82 522 | 4.8 | 4.60 | 4.87 497 | 4.65 = 8.47 | 4.67

Arc time | . : ‘ :
2 pass | 4.58 | 4.80 | 4.72 } 4.52 | 4.63 ‘ 413 4.80 | 10.60 | 4.42

Loss time ‘ 1.60 \ 2.03  1.87 :

i

Equipment removal

140 1.60 ‘ 1.48

— — ' 1.30

!
|
— — i 2.5 ‘Qm %33 | —
|
|
\
|

1.20 : 265 —

Total time

15.98 ‘ 16.40 | 15.87

| - = o ‘ 14.72 I 3.3 | —

* The time includes slag removal

4 8B
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