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Abstrac Hidden Time Loss (HTL) occurs along the of assembly features such as Hefiht pats/components,

production processes that have a significant effect to front-rear parts/components, different products, and different
productivity. Overall Equipment Efficiency (OEE) is the most  models
popular performance measurement tool used in the produatin

| ine. However, OEE doesnot real iryesfoldrunt SHneRAARRTFRAEENGHRE 2 L1 O

performance of manual assembly process and semito

assembly process. In this case, there would be the amount of . L
HTL have occurred along the assembly processes that become 1 he Figure 1 presents the initial structure of IPT resulted from
critical when to involve high product variety in the same literature studies on manufacturing operations and its

production line. Thus, the purpose of this paper is to introduce peformance. Initially, Delivery Speed represents processing
Inefficient Processing Time (IPT) as one of the component of time that consists of Internal Process and External Process.
Time Loss Measures (TLM) in the manual assembly process and Here, the Internal Process has been referred as processes
semiauto assembly process. Thetructure of IPT is developed gccurred in an assembly that consuming a certain amount of

through a thorough literature study on manufacturing —ime \while, Exteral Process refers to processes after the
operations and its performance measures. The IPT structure is assembly process

validated by using case study at five automotive manufacturing
companies. The results show that the IPT can otribute to HTL
in the manual assembly process and serauto assembly process.

Index Terms Assembly Rocess Measure ProcessingTime;
Time Loss

|I. INTRODUCTION

To stay competitive, companies facing todayods l evel s
unprecedented global competitionust design and offer
better products and services and improve their manufacturing
operations [1]Thereforejt is essential for a manufacturer to
have an effective method of measuring and evaluating the
performance of their manufacturing processes [2].

A set of tasks for each variant is assigned to each . .

. . : However, this study focuses on Internal Process in order to
Wor!<stat|on 0r_1 the line gnd IS pe_rformed by the Wor_ker(saetermine the IPT. Here, two main activities known as
available at this workstation for mixethodel assembly line pyocess and Transfer. In this reg@hcess is defined as the
balancing [3]. In this regard, the processing time for the taskgethod of activities in the assembly process (i.e. manual
at eachworkstation is essential to be controlled properly t@ssembly or serrauto assembly or auto assembly). Transfer
meet customer requirements. Indeed, the customer wigfers to the method of material handling in an assembly (i.e.
confirm the supplier production capacity through th&Y hand or by equipment). Thus, the processing tahan

processing time. The capacity feasibility of the facility fmassemb!y consists of process time and transfer ime. _The
ducing an order on time willebclarified throuah the processing time of one machine refers to the sum of man time
producing 9 and machine time, which will affect the capacity output of the

processing time as a major portion of lead time [4]. Cyclgyachine [7]. Therefore, the IPT can be determined if actual
time presents the processing time of each individual proceggocesig time is longer than standard processing time.
The cycle time of processes can be defined as the time of the
process from when process start until finishg¢s[5 A.  Equation for IPT o .

Thus, this paper introduces Inefficient Processing Time | he objective of IPT equation is to determine the total TL
(IPT) as one of the components of Hidden Time Loss (HTL{1at caused by inefficient assembly processing tirhe.IPT
through determination of internal process in the context &duation has been developed based on the proposed IPT

assembly process. The significance of this study glructureThus, the equation for IPT can be written as;

determination of IPTthat could exist in the assembly

processes of automotive components as the product variety
continuously increases. Furthermore, this paper clarifies the
effect of IPT on the assembly productive time in the contexthere: tapcet= actual process cycle time.

Figure L:Initial structure of IPT
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