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Optimization of Machining Process Using a Quality Engineering Method

A N AT
Rikiya IMAI Hitoshi OZAWA

C 2

AERERE 7 0 B RV E T O 4 e FEZ B LRI 5 Z & T, 7ot AdEEE & 32
LC&7z. Ba%E, RBA L7- FIAIT TREREMERTAM ) ol ) [4MASEYRF Al | [4MAS AT O 4FRIZK

MENDD, ARENETREL] OFEI OV THRE 2172 5.

JRHIERIZ R —Z kT 5 I A N SRIE, EARMERRIC AN T Y I RRE L, BEhEM A ER A
SR PICR S~ ORI D > T2, F 2 TR EISIE THD T A — 5 3%
FOWESE R U TRk OFEZ AW THELR D Z & & Lz, M as "2 e s
K9 ETORBEMEZIY, RO L. 2R LZOFETIRERICE RIS 5%,
IS L LR DESWETPE L, $IERAONTR&EEZTRFREL, ST/ A X%
REL, ERXRFERZITo. EROMBE, FiligMt Cliddbll LoSERBHIRCX, BREAT
REBMELRO N, BELRICMM L. fRE LT RiddkEL, BaEFEmbld

5 & 720 B~ OFEEN AR & 72 o 7.

ABSTRACT

In order to improve preparation process for production, we have been depelopped various

methods of quality engineering. These methods are classified into four groups, “Functionality

assessment”, “Optimization”, “Evaluation of 4M variation” and "Evaluation of 4M changes ”.

In this paper a case example related to “Optimization” is reported.

Coil spring that carries the toner to bent portion could not be installed in office machines

because its life duration is short and varies widely. Therefore, we tried to improve that

problem by using optimization method, which is based on parameter design in quality

engineering, for deciding process conditions. As a output we set the elapsed time until the coil

spring loses its function, and analyzed the date using larger-the-better characteristic.

However, because it requires a lot of experimental time, we run accelerated test by adjusting

the amount of bending. In that test, we set 7 control factors from processing conditions and 3

noise factors and run the test using orthogonal array in experimental design method. The

experimental results show that signal-to-noise ratio has a potential to be improved more than

4db and the repeatability is excellent. Consequently these process conditions were applied to

mass production process. It was found that the duration of life was extended by 1.4 times, and

its variation was also improved. The coil spring manufactured based on the proposed process

become to be installed in the machines.
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Fig. 1 Quality engineering methods in preparation
process.
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Fig. 2 Coil spring.
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Fig. 3 Machine tool for the coil spring.
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Fig. 4 SEM image of fracture surface.
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Fig. 6 Functional system diagram.
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Fig. 7 Evaluation equipment of the coil spring.
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Fig. 8 Experimental results of duration.
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Fig. 9 Factorial effect diagram.
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Fig. 10 Effect of the optimized condition in mass
production.
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Fig. 11 Part of the factorial effect diagram.
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