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Summary

In 14 engine production line, human operation is effectively utilized to improve flexibility and
functionality. The evaluation that stepped to potential problem is usually difficult by counting fault
number that surfaced in a human operation process. Therefore, it is necessary to shift to the duties
that measures potential malfunction by* the evaluation of quality of the operation” not results of
the operation to establish mass production preparations without reworking.

In this study, I applied a quality engineering parameter design to the sandbox assembling process
that was the human operation process of the casting factory and evaluated robustness of the true
path for the ideal path of the sandbox in SN ratio. As a result, I could make the factor which

stabilized the path of the sandbox in the sandbox assembling work and reduced path unevenness to

1/2. This report introduces the activities.
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Fig.2 Sand Mold Assembly Line

Fig.3 3nd Assembly Process
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Fig.5 Coordinated Ideal Path
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Table 1 Extracted Control Factor

Category
Working Height

Measures Example

Worktable

Easy-to-work

Hold Position Mold Position Fix Hold Position
Mark on Mold
Guide Arm
Temporary Table
Guide Arm

Guide

No Forced Attitude

Gravity Setting

How to apply force |Lengthwise
Crosswise

Attitude
Weight Weightless Tool

Easy-to—Visual |Brightness Lighting Spotlighting

check Ceiling Area Lighting
Opppsite Color of Mold
Natural Light

Marking Machine Mark on Footing
Mold Mark on Mold
Laser Pointer
Noise Sense of Speed Recognize Production Speed |Counter Installed
Noise -
Odor Protective Equipment Implemented
Dust Collector Implemented
Tactile Vibration Lifter Structure
Electricity
Mental Influence |Stress Reduce Repeat work Process Shift
Misstep Flat Floor Implemented
Cuts No sharp Edge Implemented

Table 2 Extracted Control Factor

Control Factors and Levels Level1 2 3
A Weightless Tool Mark Without With -
B Brightness Poor Medium Strong
C Guidance Pointer None 1 Point 2 Points
D Temporary Table(Relay Point) | None 2 for Left-Right Center
E Guide Arms None Right only Left-Right
F Working Height Low Medium High
G Weightless Tool Guiderail Without With With
H Fixture for Hold Position Without With With
Table 3 Experimental Data
time (sec)| Ny(mm) | N;(mm) [ Ny(mm)
La 0.0 120.9 123.7 112.9
1.0 250.6 393.9 258.1
1.5 461.5 465.3 469.3
2.0 1105.7 1143.7 1081.5
Lb 0.0 59.7 59.3 52.3
1.0 131.0 124.7 116.0
1.5 227.4 242.7 220.7
2.0 508.0 598.0 531.0
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Table 4 Estimation and Confirmation Result

SN ratio (db) Sensitivity £ ;

Estimation | Confirmation [ Estimation| Confirmation
Optimized 44.00 41.32 1.01 1.01
Conventional [ 36.03 35.36 1.00 1.03
Gain 7.97 5.96 0.01 -0.02
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Fig.9 Production Line Spec.
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