Work Charting Methods

Topics:

Pareto Chart — part 1

Fishbone (Cause-Effect) Diagram — part 1
Operation Process Charts — part 1

Flow Process Charts — part 1

Flow Diagrams — part 2

Worker and Machine Process Charts — part
2

Gang Process Charts — part 2
Two-Handed Process Charts — part 2
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Objectives of Work Charting Methods

NS&®»’ = Objectively document the work task or

process for analysis

= Examine some of many available methods
(new ones invented regularly)

= Break down job into sub-components (tasks)

= Describe the tasks in a meaningful way



Work Charting Methods

1. Pareto Chart



1 - Pareto Chart

= |Jtems of interest:

= |dentified

= measured on a common scale

= then ordered in ascending order

= used to create a cumulative distribution
= Pareto principle:

= 80% of total activity found in first 20% of
items

= Goal: identify appropriate 20% for analysis
= e.g. 80% of inventory associated 20% of parts
= e.g. 80% of injuries associated 20% of jobs




1 - Pareto Chart
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Work Charting Methods

2. Fishbone (Cause-Effect)
Diagram



2 - Fishbone (Cause-Effect) Diagram

= |dentifles components that lead to undesirable
event in a process

= Event / problem / effect: identified at “fish head”

= Associated contributing factors:
“oeN ™™ = grouped into categories (shown in boxes)

= potential root causes identified using tree
type structure (using arrows)

= Closely related to many different charts used in
safety analysis (Fault-Tree method)



a2 - Fishbone (Cause-Effect) Diagram

FIGURE 2-2
Fish diagram for aperator health complaints on cut-ofl operation.
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2 - Fishbone (Cause-Effect) Diagram
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2 - Fishbone (Cause-Effect) Diagram

= Simple Fault-Tree
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Work Charting Methods

3. Operation Process Charts



3 - Operation Process Charts

Represents the chronological sequence of:
= Operations
= |[nspections
= Time allowances, and
= Materials used in a process
Spans time from
= arrival of raw material to
= packaging of finished product
Focuses on products and/or facilities
Two symbols used in the chart (see next slide):
= Operations: denoted using a small circle
= |nspections: denoted using a small square




3 - Operation Process Charts

Process Flow Diagram Symbols

A
Chart Terminator Transport Step £ Decision Step Receive/Extract Step
= E> : ‘> O A
: : A B A B
Process Flowline Checking Step Document Symbol Store/Merge Step
A B
Basic Process Step Off-Page Connector Delay StepB Storage Symbaol
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A. Symbols introduced by the Gilbreths (1921)  B. Symbols published by ASME (1947)



3 - Operation Process Charts

Vertical lines:

Indicate general flow of process as work is
completed

Horizontal lines feeding into vertical lines:
parts or subassemblies (see next slide)

Lines should not cross in the chart.

Time* values are assigned on the chart to:
= operations and
= inspections



3 - Operation Process Charts

FIGURE 2-6

Junction

|

Horizontal connecting line

Flowcharting conventions,

—Wertical Mow line

Alternate Paths

Mo Junction

—Verrical flow line

Homrontal connecting line

Rework




3 - Operation Process Charts

OPERATION PROCESS CHART
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FIGURL 2-7

Operation process chart illustrating manufucture of welephone stands.
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Work Charting Methods

4, Flow Process Charts



4 - Flow Process Charts

= |dentify functions involved in making a part or
completing a process:

= Operations

= |nspections

= Materials

= Moves

= Storages and

= Delays
= Show all events in the correct sequence
= Show the relationship between

= Parts and

= Fabrication complexity



4 - Flow Process Charts

Used for
= Workers
= Components, or
= Sub-assemblies
= Distinguish between
= Produced and
= Purchased parts.
= Provide information on
= Number of employees utilized and
= Time* required to perform each
= Operation and
= [nspection




4 - Flow Process Charts

= More details than operations process charts
= Two types are commonly used:
= Product (or material)
= Operative (or person)
= Help identify nonproduction (hidden) costs:
= Distances traveled
= Delays, and
= Temporary storage



The ASME

standard set of
process chart
symbols




4 - Flow Process Charts

Process Chart Symbols

Sym | Name Action Examples
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4 - Flow Process Charts
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FIGURE 2-9
Naonstandard process chart symbaols.




Flow Process Chart Page 1 of 1

Location: Dorben Ad Agency Summary
Activity: Preparing Direct Mail Ads Event Present Proposed Savings
Date: 1-26-98 Operation 4
Operator:J.S. I Analyst:A.F. Transport 4
Circle appropriate Method and Type: Delay 4
m:@ Proposed Inspection 0
Type: Worker (Waterial) Machine | Storage 2
Fﬁnrnurka; Time (min)
Distance (ft) 340
Cost
Event Description Symbol Time Distance Method Recommendation
{in Minutes) | (In Feet)
stock room oo |D B ad
to collating room (o] alv 100
in collating rack by type ol > alv
K
collate 4 sheets 9 Dijo|v
Ny
in stack ole [wlo|v
to folding room ol|D|o|v 20
in stack o ¢‘ ajlv
rd
jog, fold, crease (:? Dija|v
Y
in stack old ojv
to angle stapler ol|D|o|v 20
in stack o D‘> o|v
7
staple (9 Djo|v
\
in stack olp ojv
to mail room o|lK|Djo|v 200
in stack olo lolv
¥
addressing (E D|o|v
N
in stack olé [Rlo|v
\
mailbag olt |[D|jope
olp |Dlo|v

Figure 2-11 | Flow process chart (material) for preparation of direct mail
advertising




Flow Process Chart (Material) for Manufacture of Perforated Cup
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wash Dl | D |7 LR
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To pack room OI'—%D | | v 4 am
wai ol ||| =0
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FIGURE 2-11

Flow process chart (worker) for field inspection of LUX.

Flow Process Chart Page 1 of |
Loceson. Dorben Co Summary
- Field [nspection of LUX Event Present Proposed Savings |

Date 4-17-97 Dperstion 7
Operator. T.Smith _wam-r Traraport 6
Cirtde appropriate Method and Type Delay 2

Mathod: (Prasant) Froposed Inagction o
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Wﬁn‘mmu-hm e|Dlals LTS

Open valve; begin il J\o olaly 2%

Wait for mank w Gl ale cle 1200 Clean unit while heing filled.
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(heck reservoir contents | isdscaor) ale Q,L v 1
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X::lui:rnstnw:m:-hm ole j’a v 100

Instali mew nasal cannula o Tece =ask <¢» Dilals 130

Check flows with pwliezt ole v 223

AfMiz » daled, meisied inspertion sticker elD|o|v 100 Perfone da while wmat being fillal

Reeum o sehiche aofvlDlale 100 10
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