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ABSTRACT

The main idea of this report, which dcals with the proccss analysis in outfitting fields, is to

improve working methods and further to secure higher productivity by removing unreasonable

work factors in the workshop with the cconomical point of view.

For this purpose, a series of techniques has been applicd to some parts of chronically less prod-

uctive outfitting works, expecting less man hour consumption and better working conditions to go

with it.

That is to make full use of process chart flow diagram (man & machine chart gang process

chart). The text gives brief introductions of the charts respectively and the appendix shows

actual practice directly applicable for the guidance of utilizing these charts.

As the result of this, some of unreasonable work factors are removed from the total cycle and

finally standard working method & time can be come out by reasonable working time and gradu-

ally improved working method.
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7. Appendix

1) Process Chart
1-1. Pipe protector cover (ship no. 1007)

PRESENT TOTAL FLOW

material

INPUT

d

Shearing | ——— GAS

cutting

I

I Drill ’ ‘ Drill l
— —_—

Press
Brake

) PES—|

Tack
Welding

_ lE |
Finish
Welding
!

Face-up &
Inspection

1-1-(a). A-Flow

| Press Brak”é/”l

(a)-@®. Item name
No. 1 Single part
(see enclosed drawing)
(a)-®@. Process chart (present method)

Symbol Description
o lift
T 30m{travel)

B — - SElE

lay down

delay

identify & mark
lift(load)

shearing

OO0 O ~Qgo

lay down(unload)
delay

lift

20m(travel)

lay down

oo

delay
lift(load)
drill

unload
delay

lift
30m(travel)
lay down
delay
identify
load

press brake
unload
delay

lift
15m(travel)

lay down

OO0 HOUOOO~0O0OH OO O0OOUYOR

delay

(a)-@. Review for improvement
e after shearing work, it’s much better to transfer
this single part to next opearation(drill) imm-
ediately by using crane. (because it’s too heavy
to lift by hand).
(a)-@. Number of operations

symbol present flow improved flow

O 17 EA 16 EA

D 7 EA 6 EA

I 2 EA 2 EA

T 4 EA(95m) 4 EA(95m)
S -

Journal of SNAK Vol. 19, No. 9, June 1982
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1-1-(b). B-Flow

Shearing *|———-
|

!

‘ Assembly ‘

(b)-@®. Item name
No. 4 Single part

" Drill ]

(b)-®. Process Chart(present method)

Symbol Description
1
0]
(0] Shearing
0
D
O
T 20m (travel)
0
D
(¢}
0 drill
O
D
0
T 40m (travel)
(o}
D

(b)-®. Review for improvement
None
(b)-@ Number of operations

Symbol  Present flow  improved flow
0 10 EA same with the
left hand
D 4 EA ”
I 1 EA "
T 2 EA(60m) "
S
1-1-(c). C-Flow
———| GAS Cutting
lA Driﬁ
4
l Assembly

(e)-@. Item name

KEEmeE st H10% & 25 19824 61
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No. 2 Single part
(¢)-2. Process chart(present method)

Symbol Description
0
T 35m(25m) travel
o
D
1 identify & mark
(6] nesting (lift)
O gas cutting(angle cutting)
o
D
0
T 20m (travel)
0
D
0
o drill (punching hole)
O
D
0
T 40m (travel)
O
D

(c)-®. Review for improvement
e angle cutter(FUJI CUTTER) should be used for
cutting angles instead of using gas cutting tool.
e replace drill machine by angle cutter for making
holes on the angle.
(¢)-@. Number of operations
Symbol present flow improved flow

0 12 EA 10 EA

D 5 EA 3 EA

I 1 EA 1 EA

T 3-EA(95m) 2 EA(65m)
S . .

1-1-(d). D-Flow

l GAS cutting
]

R
Assembly I

(d)-D. Item name
No. 3 Single part

(d)-®. Process Chart(present method)
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Description

identify & mark
nest(lift)

gas cutting(angle cutter)
heating (lay down)
bending

Symbol

DO OO O

(d)-@. Review for improvement

e please change the shape of this single part to
remove hand bending.
o replace gas cutting tool by angle cutter.

(d)-@. Number of operations

Symbol present flow improved flow
0 4 EA 3 EA
D 1 EA 1 EA
I 1 EA 1 EA
T . .
S .

1-1-(e). E-Flow

| Tack Welding |

- s

li Finished Welding }
. B}

‘; Face-up & Inspection (
)

| Paint ]

i

‘ Buffer Stock [

(e)-@. Item name
Relevant single parts which have to be assembled.

(e)-2. Proces Chart(present methoed)

Symbol Description
I identify item
(e] nest & fix
(0] tack weld
D
0
T 10m (travel)
0]

D

0 welding

D

0

T 20m (travel)
0]

D

(e} face-up

I

1D

(0]

T 60m (travel)
(0]

D

SH— - Gt

10m (travel)
. shot blast

paint

10m travel

dry
mark the item No.

80m (travel)

rPOoOHOUOU~ROOHOOSO™

(e)-@. Review for improvement)

e ask the same worker to take charge of tack
welding, final welding and face-up work conse-
cutively at the same workplace.

(e)-@. Number of operations

Symbol present flow improved flow
0 17 EA 13 EA
D 7 EA 1 EA
I 4 EA 4 EA
T 6 EA(190m) 4 EA(160m)
S 1 EA 1 EA

1-1-(f). Improved total flow

g material INPUT \
. e

Lo v
l——" Searing[— | % |
Drill ‘ Drill ‘
o T
Press i
Brake
*‘[_— IR — — D=
i

.Tack & finish weldi;,;
face-up & Insp.

i

Buffer Stock |

1-1-(g). Total Number of operations

Symbol  present flow  improved flow
(0] 60 EA 52 EA
D 24 EA 15 EA
I 9 EA 9 EA
T 15EA (440m) 12EA(380m)
S 1 EA 1 EA

Journal of SNAK Vol. 19, No. 2, June 1982
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1-2. Flame Arrester for Exhaust Gas Pipe (Ship No. 1007)
PRESENT TOTAL FLOW

material INPUTI

- Shearing machinel
A E o] 3
SR C A S I S
‘ Bending roller ) Press Brake |——— '—-—~—i Drill "—-———1 Hot Bending
e |
‘ Tack Welding | —| Finish Welding | — face-lllgsgzction —»i Paint ‘ —-—~l Buffer Stock ‘
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1-2-(a). A-Flow 1-2-(b). B-Flow

| Shearing —| _,WSE;;;E;#_%
) Bending roller I iE;s—*B;;kZJ——-]

| — | Assembly

1

- P:Ssé;ﬁbly ( (b)-@. Item Name
— No. 3, No. 9, No. 10
(8)-(D. Item name single part.

No. 1, No. 2 single part(see enclosed drawing) (b)-@. prdcesg Chart(present method)
(a)-@. Process Chart(present method) Symbol Description
Symbol Description I identify & mark
lift
30m (travel)

lay down

shearing

delay
identify & mark
lift

shearing

5m (travel)

lay down
delay
lift

5m

identify

press brake
lay down

delay
identify(quantity) mark
Lift

bending roller

20m (travel)

SO OT 000 ~DOB0OUDOO0OO0

lay down
delay
lift

15m(travel)

(b)-&. Review for improvement

None.

(b)-@. Number of operations
lay down .
Symbol present flow improved flow

0 10 EA same with left

(a)-®. Review for improvement . hand
4 EA /7

2 EA ”
2 EA(25m) "

UO0OHOUO0OQ0O0O=mUDUORNMODOOORmDORO

delay

None.

(a)-®. Number of operations
Symbol present flow improved flow

(0] 12 EA same with left

hand 9 _
5 EA ” 1-2-(e). C-Flow

2 EA " | Shearing N

3EA(50m) 7 R !
I Assemby }

" - -3

[ I -

Journal of SNAK Vol. 19, No. 2, June 1982
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(e)-@. Item name D
No. 5, No. 6, No. 12 (@)
single part. 0 Drill
(¢)-®. process chart (present method) 0
Symbol Description D
1 identify & mark 0o
0 T 40m (travel)
0 shearing 0O
o D
D (d)-®. Review for improvement
0 None.
T 95m (travel) (d)-@. Number of operations
o Symbol present flow improved flow
D 0O 10 EA same with
left hand
(¢)-®@. Review for improvement D 4 EA 7
None. 1 1 EA ”
(e)-@. Number of operations T 2 EA(60m) ”
Symbol present flow improved flow S .
0 5 EA same with
left hand 1-2-(e). E-Flow
D 2 EA " e
I 1 EA " l _ Shearing  ——~ ""Wimw"'l
’g 1 EA(25m) " ————‘ Drill 14—‘ " Hot bending ]
1-2-(d). D-Flow | Assembly |
' Sheari;w‘——— (e)-@. Item name
T 1 L No. 8 single part.
Drill \ (e)-®. Process chart(present method)
_—T AAAAAA Symbol Description
S 1
. S O
| Assembly ) 0 shearing
(d)-@. Item name 0
No. 7 single part. g
(d)-@. Process Chart(present' n!ethod) T 50m(15m) travel
Symbol Description o
I D
0 I
0 shearing o
0 (8] heating
D 0 bending
0 D
T 20m (travel) 0]
(e} T 50m (travel)

KEEWRBETE H19% 525 19824 6H
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drill

50m (travel)

90300000 ~UO0O

(e)-@. Review for improvement
e change the shape of this part to get rid of hand
bending work.
o replace this part by purchased stock item.

(e)-@. Number of operations

Symbol present flow improved flow
0 15 EA 9 EA
D 6 EA 3 EA
1 3 EA 1 EA
T 3 EA(150m) 2 EA(65m)
S .

1-2-(f). F-Flow

Tack Welding _—(

[ Finish Welding |

‘ face-up Inspection 1

l Buffer Stock ’

(£)-D. Item name
relevant single parts which have to be assembled.

(£)-%. Process Chart(present method)

Symbol Description
1 identify items
6] nest & fix
0 tack weld
D
o]

T 10m (travel)
0
D

S - pi

0O welding

D

0
AT 20m (travel)
0

D

0 face-up

I

ID

0

T 60m (traveD)
O

D

I

0

T 10m (travel)
6] shot blast

0 paint

T 10m (travel)
0

(0] dry

I mark the item No.
D

¢}

T 80m (travel)
e}

S

(£)-3®. Review for improvement
e ask the same worker to take charge of tack
welding, final welding, and face-up work conse-

cutively at the same workplace.

(£)-@. Number of operations

Symbol present flow improved flow
0 17 EA 13 EA
D 7 EA 1 EA
I 4 EA 4 EA
T 6 EA(190m) 4 EAC(160m)
) 1 EA 1 EA

Journal of SNAK Vol. 19, No. 2, June 1982



TR HEl MBS ARERER Hok S
1-2-(g). Improved Total Flow

material [

INPUT
e _ Shearing ) o
J l machine l
R Bending Press ‘_—w——.—MAiﬁ
‘ roller j ’ Brake \“"l*‘“‘—i Drill ‘

I [ S—

welding
face-up & ins.

‘ Paint l

ABuffer
Stock

1-2-(h). Total number of operations

Symbol present flow improved flow
6] 69 EA 59 EA
D 28 EA 19 EA
I 13 EA 11 EA
T 17 EA(500m) 14 EA(385m)
S 1 EA 1 EA

A |

oo | Fae | Yoo |zev | 4T 4w
LT5R L b | 490 | 2e0

i

(Ne] e Lo i m av per Am{J

g A7 LN - X

B e beo e ] )
h o N

LT e of

Rl ! FLAME ARESZR FR DHAA PVE
l .
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1-3. F.W. Service System 0 lay down
PRESENT TOTAL FLOW ID delay
(0] lift
| material INPUT | T 25m (travel)
’ 0} lay down
D delay

| A | B

l pipe saw

(a)-®. Review for improvement

ipe coaster
l \,,‘,_,Blgg__n,H,,g_,J e after pipe saw cutting, transfer these straight
B 1 o pipes(with batch) to assembly table at once in
, pipe bender(ID) ‘ order to remove stock congestion and delay in
this area.
— ( SR (a)-@. Number of operations
l Symbol present flow improved flow
l Tack Welding l 0 7 EA 7 EA
|c D 3 EA 2 EA
| Finish Welding | I 1 EA 1 EA
o 1 o T 2 EA(S0m) 2 EA(50m)
— S - — S . .
Face cutting
ECL“P_“_&I“SE_J 1-3-(b). B-Flow
R l e ‘ Pipe Coaster ’
\ Galvanizing l D
S [Pipe Benderc)
l Paint(outside) ! T

| —

;;BM kﬁ| L Assembly “‘

1-3-(a). A-Flow (b)-(D. Item name

’ Pipe saw | : No. 1, No. 6 single part.
o l - (b)-@. Process Chart(present flow)
- o l Symbol Description
} {XSSCTE]Y, | T 20m {travel)
(a)-@O. Item name fe)
No. 2 single part (see enclosed drawing). D
(a)-@. Process Chart(present flow) 1 identify & mark
Symbol Description 0
(8] lift (0] pipe coaster cutting
T 25m (travel) O
0 lay down ID
D delay o
I identify item & mark T 15m (travel)
0 lift 0
0 pipe saw cutting D

Journal of SNAK Vol. 19, No. 2, June 1982
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I identify & mark

pipe bending

15m (travel)

903 0 U000~

(b)-3. Review for improvement

e mark the bending point of pipe (single part)
before this material is cut.

e after cutting, transfer these pipes (with batch)
to next work station at once in order to remove
stock congestion and dclay in this area.

(b)-@. Number of operations

Symbol present flow improved flow
0 12 EA 12 EA
D 5 EA 4 EA
I 2 EA 1 EA
T 3 EA(50m) 3 EA(50m)
S .

1-3-(¢). C-Flow

imvTack Weld{ng V wl
!

1 Finish Welding l
]

face cutting l
face-up & insp.
I

\ Galvanizing i
IR T

! Paint (outside) ;
I

‘ Buffer Stock i

(¢)-@. Item name
relevant single part which have to be assembled.
(¢)-®. Process Chart(present methop)

Symbol Description
1 identify & mark
0
I correct measurement
(8] cutting margin by hand
0 grinding
¢] tack weld
fa =3

FBERBEE FI0% 2% 19824 6/
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15m (travel)

welding

25m (travel)

O3 CHOOHOHOURCOCOO=ROUDCHOUOOOOUODORHROUDO

face cutting & face-up
identify

loading on truck
galvanizing

laydown from truck

10m (travel)
paint(out surface)
10m (travel)

dry

marking the item No.

50m (travel)

(¢)~3. Review for improvement

e consider pipe elongation ratio and cut off assem-
bly margin before bending. if not allowed, try
to use proper aux. tool to have good cutting
surface while hand cutting.

e ask the same worker to carry out tack welding,
final welding work, onc after the other at the
same workplace.

e try not to make finished items stagnated in the
face-up(inspection) area.

(¢)-@. Number of operations

Symbol present flow improved flow
(0] 22 EA 16 EA
D 5 EA 2 EA
I 5 EA 4 EA
T 5 EAC(110m) 4 EA(9m)
S 1 EA 1 EA
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3) Man & machine chart

3-1. Pipe single part QAJ 1 (pipe bender ID)

31(a\

Operatlon Plpe bendmg

Man & machme chart (present method)

Work order No

o.: ship no. 1007

o Please remove

Review for improvement
“help I” to another machine (work station).

e Prepare special pallet(table- shapod) and place it beside the machine.

o Mark the bending point of pipe (single part) before this material is

KR GEE A19% F 2 5% 19829 61

Part name: : Pipe single part(SGP G3A 17. 4kg) Part no.: QAJ 1
Machine ne name: Llpe bender (11 1606 Machine no.: 12(BB)
Locatlon: Outfitting - fabri- shop Date: 81.2
_Operator/ hglpe; name: i _Chart by: JH. Kim
min- E . [, . ’
utes Operator time [ helper I time helper II ‘ time machine time
‘a take 'a look gitgltehi)a t 1
Take a look af‘ai\}/]fnsr 0.2 ffom a i 0.2
at the 05 ———— = shop Hoor idle
drawing e ! load the “ e 1.2
© i singl}c part 0.3
! S a on the :
. \: idle ‘ 1.3 machmc
measure & |
mark he 0.3 idle 0.3
point
ﬁ.}igdl”thé “ assisting ‘
i:)n%hee part 0.2 for the 0.2
Lo _machine | )?Bimtor I
apply lub- 011 to ! :
the single part 0.2 ( idle 0.5
bending 0.3
idle 0.8
1.5 [T WU LA S NS
relealse the assisting
single part
from the 0.2 {loﬁ the 0-21 idie 0.5
_ machine | peleer T i
i ‘
lay down the . N
single part on 0.3 idle % 0-3
the shop floor .
2.0
UMMARY (present method)
, 1\Imutcs % Opcrdtor ! ulflerlrp'cr I , Hel{mr I E (Plpré\dﬁglﬁanei)rw
' Idle time | 0.8 1.3 1.1 E 1.7
Working time | 12 0.7 } 0.9 ‘ 0.3
Total Cycle time 2.0 2.0 ! 2.0 2.0
e . | 2. .7 oo .9 ror | .3
Utilization in percent ‘ i o =60% B gu - %Qa -30 =4 7,7011 | ,Vrg?:giA}S,%
Total man_ & m"”hxm hour p(r single part=8 Vmin_xj’t(s 7

on the machine.
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3-1-(b). Man & machine chart (improved method)

o Wrowrl:;rdérr no.: Shlp no. 1067 o
Part No.: QAJ 1 R
machine no.: 12 (BB)
Date: 81.2
Chart by: J.H. Klm 7

Operation: pipe benéﬁng

Part name: Pipe single part (VSGP 654 17. 4kg)
Machine name: Pipe bender(II) 1004

Location: Qutfitting fabri-shop

operator/helper name:

?;tlgs operator time helper I time helper 1T time (pigl:cég;l(eler) time
‘5 load the single
i take a look part on the
at th'e 0.3 machine (from 0.3
drawing pallet table)
i idl .7
gjrttht% sg}xllegle 0.2 assisting for the e 0
machine operator 0.2
0.5
apply lub-oil to
the single part 0.2
N idle 0.5 o
idle 0.3 bending 0.3
1.0 e e :
assisting for 0.2 s N
the help II the machine
I _ idle 0.3
load the single
idle 0.1 part on the 0.1
pallet table.
1.3 . _ L - e
SUMMARY (improved method)
- ] og;érétor ' helper 1 ‘ helper II machine
© idle time | 0.4 | | 0.5 [ 1.0
Working time | 0.9 ; ‘ 0.8 : 0.3
Total cycle time 1.3 | 1.3 : 1.3
| ‘
Utilization in percent | 0-9-=69% | %8 —6205 1 03 239

Total man & machine hour per single part=3.9 minutes.

Journal of SNAK Vol. 19, No. 2, June 1982



TRl Bt MBEA Bk W 57

[ ol e T
-t E’r—‘r < - 2 ]
=EAE : 2 g
¢ oirl RS v/
o mi— . - /
R ) 0 g7 TS g
= s 5
 |o R
o lelefo |8 L a8 . £
I T ) il D ; Y o
d ; ] 3
H ; ‘: 5]
o
2 5 .
1 N
. |
S \ o 1
&)
ﬁr,__J
. "
o 5]
A Lot
W it T
N !
$ ol
E ':A 1 ! ‘ i
I S 0 S N I O A I - -

4) Gang process chart
4-1. Main engine chock mounting
4-1-(a). Gang process chart (present working methed)

Operation: ship no. 1007 main engine chock mounting Date: 81. 2
Ttem: Cast iron chock No of workers: 6 men
.Locatxon shxp no. 1007 engine room Chart by: J.H. Kim
chocﬁktter ’ grinder ; chocﬁktter ! grmder ( chocﬁktter f grmder Description
o | D 1 0 D ) D
D \ 0 ‘: D 0 D 0 e Unit gang is composed of 1 chock fitter
D l 0 D 0 D 0 and 1 grinder.
0O 1 D O D (@) D
p | o D o D 0 Chock fitter activity
D , O D 0 D o O apply special paint between engine bed
0 . D 0 b 0 D and down surface of engine foundation
D | 0 D 0 D O to see if the chock has correct surface.
D “ 0 l D 0 D O mounting, releasing, adjusting of chocks
0 | D | 0 D } 0 D are included here.
D | 0 | D 0 i D 1% D: Waiting
D O } D O i D 0
i
0 ! D } 0 D ‘ 0 D Grinder activity
p | o | b O | D )
D ; o ) D 0 ) D o O; grinding work, usually this work takes
o | D ' o D | o D double the manhours of fitting work.
: I D; Waiting
D O | D O , D O
D 0 | D o | D 6]
o | b { o | D | D D

| SUMMARY _ —~

TOTAL ACTIVITIES: 6x19=114 EA

TOTAL QUTPUT: 3 EA CAST IRON
CHOCK MOUNTING.

ACTIVITIES PER QUTPUT: 144=-3=38 EA

KEBEMBEIE F10% 4 2% 1982F 6
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4-1-(b). Gang process chart (improved methed I)

SEH— - SEE

Operation: ship no. 1007 main engine chock mounting

Date: 81. 2

Location: ship no. 1007 engine room

Item: Cast iron chock

No of workers: 6 men

chart by: J.H. Kim

grinder {ChOCl}itteri grinder grinder iChOCL;itter’ grinder ’ description
D 0 D D (e} D
O O D 0O O D e Unit gang is composed of 1 chock fitter
8 g 8 8 g 8 and 2 grinders.
O O D 0 0 D .
1) D O 0 D e} Chock fitter activity
I()) 8 8 2 8 8 O; Same as previously mentioned.
o o o o o o | D3 Waiting.
D o 0 D 0 0 here, the chock fitter can reduce the half
0 (6] D 0 0 D of total waiting time which was used in
(0] D (6] 0 D Q his conventional ways.
D O 0 D 0O 0]
O )]
o I() g 8 8 g Grinder activity
D o} j 0 D ¢} O 0; grinding work
8 8 E g 8 8 g D waiting
D o | o D ) 0
D ¢} | D D (e} D
SUMMARY

TOTAL ACTIVITIES: 6x20=120 EA
TOTAL OUTPUT: 4EA CAST IRON

CHOCK MOUNTING.

ACTIVITIES PER QUTPUT: 120+4=30 EA

Gang process chart (improved method II)

Operation: ship no. 1007 main cngine chock mounting

Item: Cast iron chock

Location: ship no. 1007 engine roorﬁ. Chart by: J.H. Kim

Date: 8]. 2

ANO. of workers:r 3 men

Chock|Chock (Chock | - " IChock Chock Chock i
Fitter| Fitter| Fitter|  Deseription ,LFfltt,e,,r Fitter| Fivwer _ Deserition

01 (0] 01

o2 02| 02 e Unit gang is composed of only oz2] 02 { 02

02! 02! 02 1 chock fitter. 02] 0z 02

D D D He is to carry out fitting and D D D

01 01 01 grinding works one after the Ol 01 Ol

02 02 02 other 02 02 02

02 02 02 ’ 02 02 02

D D D Chock fitter activity D D D

81 81 81 01; Fitting work (the same as 01 01 81

2 2 2 . . 02 02 2
previously mentioned)
O 2
21 0z} 02 02; Grinding work. 02) 02} 02
D | D|D g D|D|D
01} 01| o1 D Relaxing 01| o1 O1'
_ SUMMARY .
TOTAL ACTIVITIES: 3x25=75EA
TOTAL OUTPUT: CAST IRON CHOCK
MOUNTING (3EA)

ACTIVITIES PER OUTPUT: 75+3=25 EA

Journal of SNAK Vol. 19, No. 2, June 1982
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4-2. F.W. piping installation
4-2-(a). Gang process chart (present method)

Operation: ship no. 1007 F.W piping installation Date: 81. 2

Item: F.W pipe (copper pipe) No. of workers: 4 men

Location: Ship no. 1007 officer deck Chart by: J.H. Kim

Pipe cutter 'Pigvedgz;lge ‘ helper Pipe fitter } description

O D D D Pipe cutting by hand
D D (6] (6] on board measurement & marking with helper’s assistance
D D ¢ 0 "
@] D D D Pipe cutting (correct length)
D 0 (@] D Pipe flange tack welding with helper’s assistance
D 0 D D Pipe flange welding
D D O 0 Pipe aligning & fitting with helper’s assistance
D D D 0 Pipe flange coupling

e Unit gang is composed of 1 pipe cutter, 1 welder, 1
fitter and 1 helper

SUMMARY

TOTAL ACTIVITIES: 4x8=32EA
TOTAL OTPUUT: Pipe installation (1 piece)
i ACTIVITIES PER OUTPUT: 32 EA

4-2-(b). Gang process chart (impreved method I)

Operation: ship no. 1007 F.W piping installation Date: 81. 2
Ttem: F.W pipe (copper pipe) No. of worker: 3 men
Location: ship no. 1007 officer deck _ Chart by: J.H. Kim
pipe cutter pi[‘)‘felf‘liir;ge helper pipe fitter description
¢) D i D Pipe cutting by hand
D O ‘ (6] Cn board measurement & marking with helper’s assistance.
D | 0] O "
0 ‘ D | D Pipe cutting (correct length)
D O ‘ O Pipe flange tack wclding with helper’s assistance.
D O D Pipe flange welding
(@] , D (0] Pipe alignment & fitting with helper’s assistance.
D ‘ D 0 Pipe flange coupling
¢ Unit gang is composed of 1 pipe cutter, 1 welder and 1
fitter.
o here, the pipe welder should be responsible for helper’s
work too.

SUMMARY

TOTAL ACTIVITIES: 3x8=24EA
TOTAL OUTPUT: pipe installation(1 piece)
ACTIVITIES PER OUTPUT: 24 EA

KEEREBeE HI19% F 2% 19824F 65
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4-2-(c). Gang process chart (improved method

SH— - SEG
1))

Opetation: ship no. 1007 F.W piping installation

Date: 81. 2

Item: F.W pipe (copper pipe)

No of workers: 2 men

Location: ship no. 1007 officer deck

chart by: J.H. Kim

pipe cutter II pipgﬂ’aﬁrge

welder helper pipe fitter

description

|

[

DoooTooo
loogoooouyu

Pipe cutting by hand (rough cutting)

On board measurement & marking with helpers assistance.
”

Pipe cutting (correct length)

Pipe flange tack welding with helper’s assistance.

Pipe flange welding

Pipe aligning & fitting with helper’s assistance.

Pipe flange coupling

e Unit gang is composed of 1 welder and 1 fitter.

e here, the pipe welder should be responsible for hclper’s
work too.

® here, the pipe fitter should be responsible for pipe cutter’s
work too.

g £ XM
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