Work Charting Methods



Objective

Objectively document the work task or
process for analysis

Many methods are available
New ones are invented regularly

Break down the job into sub-components
or tasks

Describe the tasks in a meaningful way
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Pareto Chart

* ltems of interest are identified and
measured on a common scale

* Then ordered In ascending order,
creating a cumulative distribution
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Pareto Chart

« Pareto principle: 80% of the total activity
can be found in the first 20% of the

items.

« Goal is to identify the appropriate 20%
for analysis.
— 80% of inventory is associated with 20%
of the parts.

— 80% of the injuries are associated with
20% of the jobs.
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Fishbone Diagram (Cause-Effect)

 |ldentifies components lead to undesirable
(desirable) event in a process

* Principle event is identified at the fish head

« Associated contributing factors are identified
using a tree type structure.

* Closely related to many different charts used
In safety analysis (Fault-Tree method)
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FIGURE 2-2

Fish diagram for operator health complaints on cut-ofl operation.
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Operations Process Charts

* Represents the chronological sequence of:
— operations,
— Inspections,
— Time allowances, and
— materials used Iin a process

e from the arrival of raw material to the
packaging of the finished product.
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Operations Process Charts

* Focuses on products and/or facilities

« Two symbols are used in the chart:

— Operations are denoted using a
small circle

— Inspections are denoted using a
small square
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Operations Process Charts

Vertical lines indicate general flow of the
process as work is completed

* Horizontal lines feeding into vertical lines
are for parts or subassemblies.

 Lines should not cross in the chart.

« Time values are assigned to operations
and inspections on the chart.
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FIGURE 2-6
Flowcharting conventions,
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FIGURE 2-7
Operation process chart tHustrating manufacture of (elephone stands.
OPERATION FROCESS CHART
Hanufacturing Typa 2834421 Telephone Stands--Present Mathod

Farc 2834421 Dug, Mo, SK2834421
Charced By B.W N, 4-12-
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Sav co Rough Sav o Rough Saw to Rough
Length Length Length
Joint Two Joint One Joint Both
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Check Over-All o Check Over-All Check Ovecr-All
Dimeas{oan o Dimenslons Dimensions
Sand All Ssad All Sand ALl
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Flow Process Charts

 ldentify operations, inspections, materials,
moves, storages, and delays involved in
making a part or completing a process.

« Show all events in the correct sequence.

« Show the relationship between parts and
fabrication complexity.

« used for workers, components, or sub-
assemblies.
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Flow Process Charts

Distinguish between produced and
purchased parts.

Provide information on the number
of employees utilized and the time
required to perform each operation
and inspection.

More details than operations
process charts
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Flow Process Charts

« Two types are commonly used:
— Product or material
— Operative or person

« Help identify nonproduction hidden
costs such as distances traveled,
delays, and temporary storage.

__.»*-\___. o
H A King Saud University A ED
§ —stig|2 22 March 2022 College of Engineering 14 < il >

i Department of Industrial Engineering N2 A




FIGURE 2-8

The ASME standard set of process chart symbols.
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FIGURE 2-9
Nonstandard process chart symbols.
Avecord was created. 2

Information wis
added to a record,

A decision was made,
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FIGURE 2-10
Flow process chart {material) lor preparation of direct mail advertising.

Fiow Process Chart Page t of 1
Location: Dorben Ad Agency Summary
| Activity: Preparing Oirect Mail Ads Event Prezent Proposed Savings
Dats: 1-28-98 Operation 4
Operator: J.S. lMdysr.Ai Transport 4
Cirtie agpropviale Method and Type Delay 4
m;@ Proposed Inspection o
Typs:  Worker (Melers) Machine | Storsge 2
Retrarks: Time {min)
Distancs (%) 340
Cost
Event Description Symbol m'l'iml ng. Mathod Recommendation
stock room ole|D 9‘,.
1o collating reom o ole 100
<olating rack by type b o ol
coliate 4 shaets c(@ D{o|v
stack o 0\ =8 £4
1o folding reom ol#lD|o]x 20
joq, fols, crease o D0}
stack o t; alv
to angle stapler ol|f|0|olw 20
staple oiD|ofw
stack o 0\ Ciy
to mail room ol¥iD|o|v 200
addressing cib|olw
~
maibag olo D[t
olelD|ofv
o olD (=3 3
o OID =3 2
oje Doy
clejD|o|s
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FIGURE 2-11
Flow process chart (worker) for field inspection of LUX.
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Remarks: Tima {rr¥n) 32.60
Dstance (ft) 375
Cost
Event Description Symbol ilnm“u?u ) D‘l':?.l:lc’l Method Recommendation
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Flow Diagrams

« Supplement to Flow process charts
to indicate process flow

* Overhead pictorial plan of the facility.
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FIGURE 2-13
Flow diagram of the revised Tavout of a group of operations on the Garand rifle.

SENCH WD HEAD STANPING
DRILL INSPRC IO : MACHINE
: ece ,! e TANE.
| PLATFORM N - IS B e
| , | DRAIN
) & 1 ~J1ll A >
o )
RINSE 1
TANK @ @
m;cmzms
ANK
EMERY WHEEL
TARL ~ ZIDRING. OVIN
—| I ; [
LT W L ﬁ:

King Saud University
22 March 2022 College of Engineering
Department of Industrial Engineering




v“!V Seedr ot hen
CEERANSS Ay
il Bt b

T dsassan

FENRAIDAREN AN
At bt B A
A it B L I LT

>
Strus

N‘pu'ttubf.t Banabrtacs
BREARSA RIS POREME N SN AT RNy
PAFRIRS e P r et e s snttnnr s

ztl0'|00l;00$4 L2
A rteqdebrrersnrione

SAnAaw

Az

R A2 B LAl S a

-ba .n..ﬂhv Cadrsstasdiuni
) BBARRATAIRATAL Y
L Rttt Al L
AR RA TR N AT TR A YA .y

King Saud University
College of Engineering

Flow diagram of the old layout of a group of operations on the Garand nifle. (Shaded
section of plant represents the total floor space needed jor the revised layout [Figure

2-13]. This represented a 40 percent savings in floor space.)
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Worker and Machine Process Charts

» Show time relationship between
the working cycle of a person and
the operating cycle of a machine(s)
at a single workstation.

« Machine times and operator times
must be known for each element

« Chart drawn vertically to scale.
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Worker and Machine Process Charts

« Solid lines represent productive time,
* Breaks indicate idle time,

« Dotted lines represent non-productive
time.
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FIGURE 2-14

Worker and machine process chart for milling machine operation.

WORKER AND MACHINE PROCESS CHART
Subject Charted _Milllng slot in regulator clamp Chert No. 807

Drawing No. _J-1482 Part No. I-1482-1

Chart Begins Losding mehs, for milling

Chart of Method Proposed
Charted By _C. A. Anderson

Chart Ends Unloading milled clamps

Date 8-27___ Sheet 1 of L.

B.&S. Hor. Mill B.&S. Hor. Ml

ELEMENT DESCRPTION  OPERATOR MACHINE 1 HINE 2
Stap machine #1 % .0004 B
|
Return table meh. #3 Ll '
$ lnches - Unloadlng: L0024
Loosen vise remove part L0010 ) Mill Slot | 0040
and lay aside {mch. #1) - -
Pick up part and tighten .
vise mch. 01 20018 :
Losding | .0032
-
Start roachioe #1 -] 0004 :
Advance table and engage \ Idie
feed mch. ¥t ] eore A
Walk to macaine #2 0011
= -
Stop machine #2 - 0004 :
Return table machine #2 .a010 L G b i
5 Inches - Ualoading ¢ :
Loosen vise remove part 0010 :
and lay eside (mch, #2)
- .|
Pick up part and tighten = :
vise mch. #2 008 1
| Losding | .0032
Start machine #3 | 0004 |
Advance table and engage ;
foed meh. 42 | o010 .
Walk to machine §1 0011 ']
1d1e man time per cycle .00 Idle hours mechine #1 L0038
Working man time per cycle 0134 Productive bours meh. #1 .0098
Man-hours per cycle 0134 Machine #1 cycle Uma 0134
1di¢ hours machine §2 0038
Productive hours meh. #2 .0096
Machine #2 cycla time 013¢
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Gang Process Charts

« Worker and Machine Process charts
showing many workers are called
Gang Process Charts.
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Gang Process Charts

FIGURE 2-15

Gang process chart of the present method of operation of a hydraulic extrusion process.
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OPERATION TiNE
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B:lld Pressure | 0%
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Unloek Dl 08

B
Loosen & Push 10
Out Shell AR
Withdraw Ram 13
& Lock Die in
Head 4
1.00 MIN. <00 MIR.
o " ik

GANG PROCESS CHART OF PRESENT METHOD

HYDRAULIC EXTRUSION PRESS

CHARTED BY B.W.N.

ASSISTANT
PRESS OPERATOR

OPERATION THME

Crecss Die &

Position Back ig 3%
Die Head

DEPT. 11 BELLEFONTE PA. PLANT
416~ CHART NO. Q-88
FURNACE MAN DUMMY KNOCKER
OPERATION  TIME OPERATION TIME
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Hdie Time b8
13le Time
Open Furnace
Hun Head & = Pers femm
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Shear Rod 04
from Shell 'c Asm Blllet from
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End of Rod Furaace Door
32 MON.
L "

1DLE TIME » 2.30 MAN-MINUTES PER CYCLE = 13,4 MAN-HOURS PER EIGHT-HOUR DAY
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om Smeall Preas

B

Press Dummy
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Dispose of Shely

51 Dispose of
and Lay Aside
Tongs

I4ls

Grab Tongs &
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A8 MIN,

AL

Jd0

A2

A3

Toos

57 Min,

ASSISTANT
DUMMY KNOCKER

OPERATION TIME

Move Away from
Small Press 2
and Lay Aside

Toags

idle Time £l

Cusde Shell
from Shear to
Small Prass 20

33 MTH,

A8

PULL-OUT MAN.
OPERATION nME

Pull Roé toward

Cooling Raek 20
WalX Buck toward |
Press A8
Grab fod with
Toags and Pull
Out
48

Strwighten Rod |
End with Maller |1}

Mold Rod wiiile J o0
Dis Removed
at Press
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Gang Process Charts

FIGURE 2-16
Gang process chart of the proposed method of operation of a hydraulic extrusion
process.
GANG PROCESS CHART—PROPOSED METHOD
Hydraulic Extrusion Press Dept. Il  Beliefonte, Pa. Plant
Charted by BW.N. 4-15 Chant G-85
ASSISTANT
MACHINE PRESS OPERATOR | PRESS OPERATOR | DUMMY KNOCKER |  PULL-OUT MAN
OPERATION  TIME[OPERATION TIME | OPERATION TIME |OPERATION TIME [OPERATION TIME
Elgvate Billet 07| Elevate Bl 07| Groass Dis & Pasition Shall 10| Put Rod
= =3 &@H:wmaaan A2jon SmallPress | | soward Gool- .20
Postion Bilel _| 08| Position BIbst | 08 | Wak % Fumscs | 05| Press Dumary | 12| TR Rsk
Sl ey e -
ure | . _195| Rearrange L
Briets 1Y op| Dispose ot Shell |.18 4
Fumace
Rebum b [los| Disposs ot
Extrude 45| Exiruoe AS Press | £ vy and Lay |12 | geap Rod
Kile Tme 03| asicaTorgs | with Tongs A%
Open Fumace |~ and Pl
Deox & Hemave | 19 Out
Biled 1 Mle Tine 23
| Ram Bllet fom
UriockDle [ 06{uniockle |08 PURSIS A Jge 110 G Tonge & 06
Loosen & Push | 10{ tocsen & Push | 10| un Heada | | MOe® —-
Out Sheit Out Shell Sheff 1 hs;ﬂm Shell L "
wihorawRam | |WandrawRam | | SheaRodfom 1 | To oy a5
dlockDien | 15{&LockDie in |15 A2 Pross
Haad Head Pull Die Oft End 105 09
L L. loffos AN 4
Working Time  1.00 Min. 1.00 Min. 91 Min. 77 Win. 1.00 Min
wdis Time 0 [ 09 Min 23 Min. a
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Two-Handed Process Chart

 Left-hand / right-hand chart
« Operator process chart.

 Is a flow process chart directed at an
operator

« Each hand is documented separately.

« Useful when doing work methods analysis.
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FIGURE 4-17
Twao-hand process chart for assembly of cable clamps

Two-Hand Process Chart Page 1 af 1
Operation. Assemble Catle Clamps ]Panr SK-112 Summary | Left Hand | Right Hand
Operator Name and No - J.8 #1157 Effectve Time. 2.7 116
Analyst: G. Thuedng |Date: 6-11-98 Ineftectve Time:;  11.8 27
Method {circle choice); @;?@ Proposed Cyca Time = 14.30 sec.
Skateh:
UBGHT o WTT__CLAWP | NOTE chavIry FEEL
M CHITES POR ASTAELY
1l PARTS
ASSRMELLD ,->\
s | AR
N
Left Hand Description sym- | ime T'nnelb\ﬂr Right Hand Description
bt bol

= RE == — RE =
- GetU-Bok(107 e RE = oo ;| Get Cable Clamp (107 3
- M - — M =
= Pace U-Balt {10} e |120 5 —120| P |Phce Cable Clamp{107) 3
== = = RL —
e = Eoo| % | et Fstaiuta =
3 H B =
o5 = = 1.20 | [ Place Firsl Nut (9% ==
- — - -
= M 40| u |Run Dowa EirstNut -
3 H B RL g
= Hod U-Bolt K |11.00] — =
= - — RE |.. ot
- ] 100 Gat Sacond Nut (9°) 3
= — — Moo . =
- - — 1.20 P Plaze Second Nut (9") -
= H 340 | u |Run Doan Second Nut -
— =R - =
== = N = RL =
- A ] —
= Dispose of Assambly R‘L 190 E0.90 | up |wait

=

H B
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