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1 Mass Production

(Plant Layout)

(Material Handling) (Work Study)

(Assemble Line Balancing)
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Kibridge 1M.D. & Wester 1(1961)

Kibridge

Hekgeson and Bimie 1(1961)
(Heuristic)
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Hoffman 1(1963)

(Precedence Matrices)

Wester



Mansoor 1(1964)

Helgeson and Birnie Optimum Seeking Back Tracking .1973
MALB-A Heuristic Technique for Balancing Large Scale Single Model
Assemble Lines Mansoor

Search Mansoor

Bowman 1(1966)

Bowman
White Bowman -

Cutting Plane

Arcus 1(1966)

COMSOAL - A Computer Method for Sequencing Operation for Assemble
Lines Heuristic

;Biased Sampling)
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Hoffman
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Ranked Positional Weight
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COMSOAL 94
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(Mass
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Hoffman, COMSOAL, Rangked Positional Weight

Hoffman

1(2542)

(Plant Layout)



- Product

- Quantity ' '
3
1 (Production Layout)
Mass Production)
2. (Process Layout)
2
3. (Fixed Position Layout)



R Routing
Supporting Service

T Time

PQ R , T

SLP Pattern of Procedures

2.2.1.2 SLP Pattern of Procedures (Systematic Layout Planning Pattern of Procedures)

SLP 9

1. Relationships

2. Space A Certain Amount

3. Adjustment of 1and 2

SLP 4 Phases 9

Phase 1 (Location)
Phase 2 (General Overall Layout)
Phase 3 (Detailed Layout Plan)

Phase 4 (Installation)



Phase 2 3"

P, Q R , T,

1 (Flow of Material)

2 (Activity Relationship)

3 (Relationship Diagram)

4 (Space Requirement)

5 (Space Available)

6 (Space Relationship Diagram)

7 (Modifying Considerations)

8 (Practical Limitations)

9 (Evaluation and Selection)
222 (Material Handling)

Mass Production

- P Product Material
- Q Quantities
- R Routing

- Supporting Services

- T Time
1 (Materials)
2. (Moves)

3. (Methods)



SHA (Systematic Handling Analysis)

SHA

2.2.2.1 SHA(Systematic Handling Analysis)

SHA 4 Phase 9

Phase 1 (External Integration)

Phase 2 (Overall Handling Plan)
Phase 3 (Detailed Handling Plan)
Phase 4 (Installation)

Phase 2 3 P, Q R , T



13

1 (Classification of Materials)

2 (Layout)

3 (Analysis of Move)

4 (Visualization of Move)

5 (Knowledge of Material Method)

6 (Preliminary Handling Plans)

7 (Modification and Limitations)

8 (Calculations of Requirements)

9 Evaluation and Selection)
223 ( ork Study)

(Work Study) Method

Study Work Measurement

(Time and Motion Study)

2231

2.2.3.2 Method Study)



Equipment type)
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(Outline Process Chart)
- (Flow Process Chart - Man type)
- (Flow Process Chart - Material type)

- Flow Process Chart -

(Two Fland Process Chart)

(Multiple Activity Chart)

(Simo Chart)

(Flow Diagram)



- ( tring Diagram)
- (Cycle Graph)
- (Chrono Cycle Graph)

- (Travel Chart)

2.2.3.3 (Work Measurement)



Cycle

(Cumulative Timing)

(Fly-back Timing)

(A Work Cycle)
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7. (Observed Time) (Basic Time)

(Basic Time)

X
8. ' '
Normal Time
3
1 (Personal Allowance)
1

2. Fatique Allowance)

3. (Delay or Contingency)
9.

Standard time = Normal Time +  Allowance

1 (Work Sampling)

2. (Stop-Watch Time Study)

17



3. "Predetermined Time Standard ,PTS)

4. (Standard Data)

224

Mass Production

(Work Station)

(Production line Balancing)

2241

2.24.2

1 (Theoretical Approach)

2. ® (Heuristic Approach)

18
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(Column Rule)
~Ranked Positional Weight)
(COMSOAL)
optimum Seeking Backtracking Method)
(Two-Phase-Method)
Haffman Technique)
longest Work Element Time)
Longest Number of

Following Element Heuristic)
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