0z
z
0z
ot

fote 218t JIAEH M Z2HEE Tl AMT7IAIEH] METVIgEE SHeE 1

KIPS Trans. Softw. and Data Eng. RO
Vol.8, No.1 pp.1~12 plISSN: 2287-5905 https://doi.org/10.3745/KTSDE.2019.8.1.1

0!

Project Management for the Productivity Improvement of
Small and Medium-sized Enterprises (SMEs):
Industrial Machinery and Equipment Manufacturing Enterprises

T

Youngmin Song" - Jongpil Jeong™ - Byungjun Park

ABSTRACT

In this paper, it was found that most of the machinery facilities problems generated by clients could be prevented in advance by
systematically managing the mechanical equipment production process of small and medium enterprises (SMEs) that produce machinery
facilities. Major point of this process is to establish an operating system that corresponds to reality of facility manufacturers as it
represents 63% of machinery facilities problems that occur in customers and is a task that needs to be solved most intensively. Technical
issues account for 23% of machinery facilities problems occurring at the client’s companies and should be approached from a long-term
perspective as they are directly related to the technical capabilities of the manufacturers. Organizational problems account for 14% of
machinery facilities problems occurring in customer companies, and can change depending on the relationship of members and the nature
of the human being, such as morality and motivation. In addition, we propose the establishment of an Internet-based production process
management platform for smooth and efficient transfer of information between customers and machinery facilities manufacturers.

Keywords : SMEs, Production Improvement, Process Problem, Technical Problem, Organizational Problem, Manufacturing
Process Management, Machinery Facility
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Table 1. Comparison of Basic Principles of Business Excellence,
Total Quality Management, and Project Management

BE Principle
(EFQM, 2010)
Leadership and constancy of
purpose
Continuous learning

TQM Principle
(Besterfield et al., 1995)

PM Principle
(PRINCE2, 2009)

Management commitment Continued business justification

Continuous involvement Learn from experience

Customer focus Customer focus Defined roles and responsibilities

Management by process and facts Manage by stages

People development and

. Employee involvement
involvement proy

Defined roles and responsibilities

Results orientation Performance measures Focus on products

Partnership development Suppliers as partners Defined roles and responsibilities

Innovation and Improvement

Manage by exception, Tailor to suit
The project environment

z2AdE Felo 7T 71EdHe 95 OGC(Office of
Government Commerce)2] PRINCE2[7] ¥ 2ol|A A Al
Zolth. vlal Azt EFQM¥} PRINCE201M Z2AEve &
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Fig. 1. The Implementation Model of Business Excellence
(EFQM Excellence Model)

ZRAE oA 7]EAQ A de] YHES o
&17] 98te] PDAC(Plan Do Action Check) 7]%& &-8-3}
o} PDCA 71'H< 1920 ol Walter A. Shewhart’} =%

F), Do(%3), Check(37}),
Z =¢0% £ME dZ29 Aolu9l.
[e)

Deming(1950) oW 3k dol= A2E& Al-¢-a A dshiA

7 de) A9 EE Prsa

- Collect and Analyze Data
- Development and evaluation
of improvement plans

- Implementation of established
plans

- Data collection for documentation

evaluation

- Determine the difference between
a set goal and an execution result

- Evaluation ofthe data setin the
execution phase

- Document and standardize
new methods

- Modify plan and review process

- Feedback on results

Fig. 2. PDCA Cycle
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Fig. 3. The Principles of Productivity Management System
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Table 2. The Categorization by Machinery Facilities Problem
Type Using the FMEA Methodology

No. | Facty bt | S e | &0) R

1 Interference 284 29 8236 @ Interference

2 | Unable to detect 107 17 1819 @ Electrical problems.

3 | Detectionemor | 533 57 30381 @ Electrical problems

4 Poor witing 4 3 132 @ Assembly problems P

A B B Compmetane Problems

7 Others 787 28 22,036 @ Others

] Tight fit 326 19 6194 @ Interference

9 Leakage 9 1 9 ® Component faifure

10 Short circuit 15 1 15 @ Electrical problems

11 Open circuit 577 25 14425 @ Lack of durability

12 Sync error 48 3 14 @ Control error

13 Abnormal wear 7 1 7 @ Lack of durability

14 Deformation 284 2 6.248 ® Lack of stiffness

15 | Sequence disorder u 1 u @ Others

16 Bad setting. 10 1 10 Operator Miss

17 Bumout 166 7 1162 @ Electrical problems.

18 Get short 171 3 1368 @ Electrical problems

19 Poor pressure 35 3 105 @ Interference

20 | Abnomal - 3 1 506 ®c Classification ‘Technical

21 Abnormal start 275 12 3300 @ Lack of durability o Problems

2 Breakaway | 264 21 6336 @ Interference

23 | Interocking emror 93 3 744 @ Control error

u No operation 379 B 3,032 ® Component faifure

25 | Pooropemtion | 57 3 6636 @ Interference

26 ‘Working badly 75 2 150 @ Interference

27 Poor ground 35 3 105 @ Electrical problems.

28 Poor contact 99 5 495 @ Electrical problems

29 | Opemationemor | 7 1 7 Operator Miss

30 Collision 64 2 128 @ Assembly problems

31 Crack 34 10 3440 ® Lack of stiffness

32 | Discharge defect 53 5 265 ® Component faifure

33 |Communication error 454 31 14,074 @ Control error

H— % oot gzt

36 Loose 588 32 18816 @ Assembly problems

37 | Sequence abnormal 314 15 4,710 @ Control error

38 Circuit fault 189 2 4158 @ Control error

39 Welding emor | 262 s 2096 @ Others

40 Setting error 2 4 163 @ Others
RPN 2t&e AZ%(S)= Av] £A4 STtz dAE
(O AuleA TR Esta, AEED)E 1834
o)1
o .

Table 2= T27]94 7| AN E A 2tste] AL w&
o]Zo WAS 5079 FAH FHE AR EFHT Ao
1, Table 3 37FA A F3o] g I A/& 2
Zyzke] g Aol thate] AHgith ZRAAF EAHe o
T Z2A2 Ajo] wn|gte] HAStL, VEd wAlE A
AR AR o] FSala] HAska, 243 A9 A=

. =] [e)
WA G5 Fd oA LA TAH T AHEe
TR A AH el EAH o] 63.3%, 7]1& Al FAlH o] 229%, =4
He] A el EAH o] 138%S xFA| gt}

Table 3. The Causes and Countermeasures by Machinery
Facilities Problem Category

Categories Causes Share ‘ Countermeasures
« Project schedule progress with facility v Strengthen verification of
Pt quality completion unsatisfactory facility production stages
e - Burden of project schedule delays 63.3% | % Customer process proactive
- Insufficient equipment quality verification response
items and criteria == Operation of step by step
v Reinforcement of equipment
. « Lack of predicti £ stiffin d durabili quality activities
‘Technical Lack of prediction of stiffness and durability = Re-establishment of facility
D issues for facility operating conditions 22.9% ducti 5 s
- . ‘production requirement
- Apply the safety factor based on existing equipment o vortioation of worst conditions
during tryout
Ol « Insufficient supervisor and operator work v Strengthen worker training
Probl - Inspection and check notin accordance with the policy | 13.8% | v Support of business standards
oblems - Poor chronic operations and manuals
i [=]
31 ZE2MAX ZH|
A =] A . =
Ze A2 #AE Fig. 59 #o] H7ke 29l FA
= O S| = Sk 2~ ol [e)
A ASS sty ARdd AAE + de wAR A
o] o= o 3§ S| L= [¢)
fo] & #AUNE YgstH ZIAAN] e VAL A 1] b

St 7IAMEl ME Z2NE | METAEH] HTVIHE BMeR 5
+ Problems that can be removed in advance ff facility verification is
strengthened among non-operation factors
@ @ Electrical & Centrol @ Assembly ® Componen
Interfersnce Unable todstect | Syncemor | | Poor wiring Ovetload
Process ‘Tight fit Detection error Interlocking error Collision Leakage
Problems Poor pressure Short circuit Communieation arror Loose Abnotmal running
Breakaway Burnout Sequence abnormal | Nooperation
Poor operation Get short Cireuit fault Discharge defect
Working badly Poor ground
27,657 (15.6%) 3:;,;025;;) | [ 2380 (13.5%) | 1901 (10.8%) 6,045 (3.4%)
Fig. 5. The Process Problems
A, AdE B AIEA o)A, B ol ey B o
A Ao o, AR T A 29 B H T8 7T
F 5% 5ol Ak
olg st LAES AF 3 HA vEg EE vFe] 4
lojm F2 Z2AE gA Add & Fgoz Ax #4
AT BN JEHCA o GAR Fdgstoz A
Avl F4 A7 7S A9 A7 EE gt G o
S W e AR dA AF5E Aslele g o R A
AR GAANA DAL G Z2A 20 AAHoRZ Of-g
AE A stepl~stepds A8k Aolth A oA T
st 71AH BA-] 633%E A s 71 FHAL
2 3| ddoF & HAZ Au] AzAA ddo g SGAA
£ Agste slo] iAo R Wo] A geriH T3kl
TAE ez 29 £ Jdvtu AdEh
32 7|28l 2|
71442l A= Fig. 63 Zo] 4% 4 2% 8F 74 5
dd&e AYAAA AL AT ¢ A wAZ A
go] T &M Ydald Wgoly shikg el 44 ¥
%, nhRs}h e WPy #5 5ol Uk
+ Problems that can be solved by redefining safety factors such as strength
and component life expectancy
® Stiffness (@ Durability
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Table 6. The Survey Results of Machinery Facilities
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