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Abstract

Purpose: Improving equipment productivity and reducing production waste are critical objectives in the automotive industry. Design
Failure Mode and Effects Analysis (DFMEA) and Process Failure Mode and Effects Analysis (PFMEA) are widely recognized as preventive
tools for identifying and mitigating potential risks. However, these approaches are often implemented independently, and their combined
impact on equipment performance has received limited attention. Therefore, this study aims to investigate the role of integrating design
and process failure mode analysis in improving Overall Equipment Effectiveness (OEE) and reducing production failures in the
automotive industry

Methodology: This applied research adopts a case study approach in the press shop of an automotive manufacturing company. Initially,
OEE was measured over a four-week period to establish baseline performance. Production processes were then analyzed, and potential
failure modes in both design and manufacturing processes were identified through expert participation. Severity, occurrence, and detection
ratings were assigned to each failure mode, and Risk Priority Numbers (RPNs) were calculated. Corrective actions were subsequently
developed and implemented for high-priority risks at both design and process levels. Finally, OEE was remeasured and compared with
the baseline results

Findings: The results identified 75 potential failure modes, including 70 process-related failures and 5 design-related failures. Following
the implementation of corrective actions, a substantial proportion of high-priority risks was reduced, and several failures originating from
product design were successfully addressed. Performance evaluation showed that OEE increased from 60% to 65%, while production
scrap decreased by approximately 6%. The findings further revealed that some process failures originate from design deficiencies and
cannot be effectively eliminated without corresponding design improvements.

Originality/Value: This study proposes an integrated perspective by simultaneously examining DFMEA, PFMEA, and OEE within a
unified framework for quality and productivity improvement. Its primary contribution lies in demonstrating the interrelationship between
design risks, process risks, and equipment performance, which have largely been investigated separately in prior studies. The findings
provide practical guidance for manufacturing organizations seeking to strengthen preventive quality management systems, reduce rework,
and enhance equipment effectiveness.
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Figure 1- How the OEE index is calculated.
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Tabe 1- Risk level designations based on severity, occurrence, and detectability.

Risk Level (S*O*D)

None 0

Low 8-60
Medium 60-120
High 120-300
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Table 2- List of identified potential failure modes and RPN values.
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5l 515 ) 53 o8 Sy b 5 Ut ¥ 3l 5 Jasgie Sy Ly s Y sltss 56, 58
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F53,F54, F57

F6, F7, F10, F12, FI4, F19, F20, F23, F24, F39, F43, F44, F46, F49, F63, F67, F69, F5, FI8, Jals (S Sy, | slalas
sl s F26, F3, F4

PEMEA J\5s 331 5 45 by o allas ady s DFMEA o) b Gt Sl bogy o F3, F30, F34 Sy Y 3l YU oK
IS (gl Al o ) 5 3 g0 iy Glap Il (g 2o 5 LSL oo a5 il b Il sl i Il aSCul 5 et a3 e 5 AL

S5y 15 2ol Slelus) Lalles

very low MID veryhigh

- -
F12,F21,F22,F28,F38,F40,F41,F46,F48,F63,F64,Fi

F17,F31,F32,F33,F35,F36,F53,F54,F57

F6,F7,F10,F12,F14,F19,F20,F23,F24,F39,F43|
F44,F46,F49,F63,F67F69

F5,F18,F26
very low

Figure 1- Classification of failure modes based on risk level.
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Table 3- Proposed corrective actions and RPN values.
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Table 3— Continued.
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Figure 4- Chart of average OEE as a post-test during the four weeks of PFMEA implementation.
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Figure S- Chart of average OEE as a post-test during the four weeks of DFMEA implementation.
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