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Abstract  This paper proposes a procedure to improve the operational efficiency of the automotive parts
manufacturing process by applying classical IE techniques composed of process analysis, work method analysis, and
motion analysis, and a specific application case is outlined. The proposed procedure was developed originally by the
Task Force organized in L company's automotive parts manufacturing business unit. The balance efficiency and
production capacity were used as measures of operational efficiency. The developed procedure follows the general
procedure of analyzing the phenomenon at the manufacturing shop, deriving an improvement solution to solve the
problem, evaluating each derived alternative, and implementing it to the field to achieve productivity improvement.
Among the methods used in each phase of the procedure, function analysis used in the waste discovery phase and
R&R evaluation method used in the alternative assessment phase are unique techniques developed by L company's
TF. The R&R Evaluation method techniques are described in detail because this method is highly applicable and
extensible. A case of applying developed procedures to improve the EPS motor manufacturing process is discussed.
As a result, the line balance efficiency and production capacity were increased to a satisfactory level.

Keywords : Balance Efficiency, Function Analysis, IE Technique, Production Capacity, Rate and Return Block
Diagram, Waste.
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’ (Step 1) Motion analysis ‘

!

’ (Step 2) Measurement of tact time ‘
!

’ (Step 3) Establishment of machine cycle chart(MCC) ‘
!

’ (Step 4) Analysis of line balance ‘
!

’ (Step 5) Function analysis ‘
!

’ (Step 6) Establishment of improvement idea ‘
!

’ (Step 7) Evaluation of improvement idea ‘

Fig. 1. Procedure for Improving Productivity
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Table 2. Classification of Motion Function

Classification Definition
Basic Value-added motion (ex. Coating)
function ’ J
Auxiliary Quality contribution to basic function (ex. Align)
function ty - A
Loss Non-value-added motion (ex. Motion loss, Waiting
function loss, Duplicated motion, etc).
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Table 3. Practice Difficulty Level

Points Criteria

1 |Simple improvement

2 |Modification of software

3 |Improvement of hardware or software

4 |Remodeling material, hardware, software or construction method
Development of new material, new construction method or
new equipment

5
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Table 4. Equipment Down Time to Improve

Points Criteria (x: time(hour))
1 z <1
2 1<z <3
3 3<zr <6
4 6<z<24
5 24 <x
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Table 5. Quality Risk Level

Points Criteria
1 Unrelated to quality
3 No direct effect on following process
5 Related to customer spec.
A A NELS TAS O s 1] §L o
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Table 6. Cost Level

Points Criteria (y: cost(won))
1 y=0
5 0 <y = 2,000,000
(ex. Replacement of simple part in equipment)
3 2,000,000 <y < 5,000,000
(ex. Remodeling in simple unit level)
4 5,000,000 <y < 10,000,000
(ex. Remodeling in complex unit level)
10,000,000 <y
5 L .
(ex. Designing new equipment)
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Fig. 4. Operation Process Chart of EPS Motor Manufacturing
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Table 7. Performance Test Cycle Time
Motion Time
Unloading the goods from the electrical loading tester 1.2
Moving the goods to ears & Noise testing 2.6
Moving the goods & Correcting position 2.8
Reaching to the switch which moves goods to the 0.4
next process & Pressing the switch )
Moving the Hand to the no loading tester 0.9
Unloading the goods from no-loading tester & Loading it 21
on the electrical loading tester )
Moving the hand to the electrical loading tester & 06
Pressing the switch )
Inserting the connector into the electrical loading tester 1.7
Moving the Hand to the Pallet & Holding the goods 2.6
Fig. 4 340l AAE 1079 72 249 Alo]2
E}9l S Fig. 59 2om], A% 7AAE4(38.1%), PCBE
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Fig. 5. Cycle Times before a Process Improvement
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Motion Time .
392.9 Analysis | Goal
= wao(%) Unloading the goods from the electrical 12 Auxiliary 06
loading tester ) function i
= 85% . . R Basic
Moving the goods to ears & Noise testing 2.6 function 2.3
B Moving the goods & Correcting position| 2.8 Auxﬂ%ary 1.4
EPS Alz349] Ao stoly 479 @) function
R _ - o L Reaching to the switch which moves Loss
;goﬂ EH H ﬁ@?} Zjﬂ_‘v’]’ QA A qa\_ ‘:} 3”]’ %= goods to the next process & Pressing| 0.4 function 0.0
oFct. the switch Lc ©
. . 0SS
. ]H PS 7},: va,qxq 3}04 X}Oﬂ 43}_ o~ ;404 }\] Zl'ol bal Moving the Hand to the no loading tester 0.9 function 0.0
A1) PLC Delay® 213} t]7]¢] |7} 25k} Unloading the goods from tester & Loading 21 Auxiliary L1
111’ 2] y - w71l g7k e it on the electrical loading tester ) function )
'PCB&%% 40]]/\1 Zﬂ:ﬁ"‘%ﬂ' ];‘l A]’\aj'ch o]%o] ‘ﬂ@ Moving the hand to the electrical 06 Loss 0.0
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B Inserting  the  connector into  the 17 Auxiliary 0.9
Ao HH%Q X] &z} electrical loading tester ’ function ’
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. o] BALH B 013l t)7|o W g
Spot Welding®] 5A]-83 F= Qg di7]9] 4 Holding the goods 26 | finction | %0
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A4 /\] X}%@lgi “?‘8}7 ]’ 7":_48]7(] ?%'T: Unloading the goods from the } 0.0
electrical loading tester )
Moving the goods to ears & . . .
32 _g_ xo-l 7H IA_'| 751 J_ll' Noise testing Semi-automatic Noise Test 2.0
. - Moving the goods & Correcting|Masking the block keeping
Zﬂ %%ng‘i y,]_g}g_] }\5] —‘773/\}%;@’ PCB}‘%%X& position cables neat on the pallet 10
Spot Welding%"xé 9 HATEZRYHTAS FA0Z T Reaching to the switch which Changing the location of
CH 0 A A= - - o = = moves to the next process &| . h 0.2
—6_7’:/}‘1"2_‘ )\E}\]G}-j— O]':’_E'i‘ H}%Q—i ?‘S‘ﬂ]ﬂ?“’é‘ Eﬁ‘ﬂ' j,)‘__ Prcgsjng the switch swite
R&R 337]—% %3]] é]% 1,:_?:} 75:};(6]% 7H/‘K_<{‘9€ /gé(})]oﬂ Movéng the Hand to the no|Narrowing the space between 05
o loading tester the tester and worker
B ﬁ‘:} Unloading the goods from
AlelE BRle] 7HE 11 A ArEAdS diidezE A no-loading tester & Loading it|{Changing the lay out 1.0
B B _ o on the electrical loading tester
AN T2 A 20w SR, FAlteE Fal Moving the hand to the clectrical| . .
B S loading tester & Pressing the Working automatically — on 0.3
o7} Zo] AAE 5% Y-S Asssld v} g switchg s inserting the connector ’
Inserting the connector into
. . - 0.0
Ay the electrical loading tester
@ 71584 em—— o
. arrowing the space between
w ‘_ i M he H: he Pall
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Table 10. Risk & Return Evaluation

Improved Contents

Innovation Idea Quali Cost Diffi Time | Risk |Return
ty culty
A [Semi Automatic Noise Test | 2 3 4 2 48 2.0
Masking the block keeping
B cables neat on the pallet 2 3 3 3 4 10
C Changlng the location 2 5 2 5 16 02
of switch
Narrowing the space
D |between the tester and| 2 3 3 3 54 0.5
worker
E |Changing the lay out 2 3 3 3 54 1.0
g |Working awommtically on| -, 55 ]y g | g3
inserting the connector
Narrowing the space between
G |the tester and worker| 2 3 3 3 54 0.5
& Changing layout
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J5kd Fig. 63}
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Fig. 6. Performance Test R&R Evaluation Block Diagram
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Conte

As-is

To-be

1.Semi Automatic
Noise Test

2. Moving the
location of SIW

3. Inserting the
connectorand
‘Working
automatically

P Checking noise test manually by
moving the work’s ear

» Location of the S/W is far
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