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Abstract : In the domestic aluminum industry, the extrusion process is a major process accounting for more than 40% of the total
production. However, most domestic aluminum extrusion companies produce aluminum using old equipment that is more than 30
years old. Extrusion press is when the equipment is not replaced before the wear and breakage of major parts occur, reducing
productivity and increasing the defect rate compared to new equipment. The old extrusion press often loses part drawings, so it
is difficult to repair them properly on-site and to remanufacture them due to the lack of technical skills for maintenance.
Therefore, a systematic remanufacturing plan must be designed from dismantling the equipment. In this study, remanufacturing
FMEA was devised to remanufacture old extrusion press. The risk priority was analyzed by considering the degree of damage
to the recycled parts, the cycle due to breakage/damage during the extrusion process, and the value of recycling resources due to
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remanufacturing. To standardize the remanufacturing process, remanufactured FMEA was performed through part analysis
according to the structural analysis of the extrusion press. In addition, remanufacturing priorities were selected for each part,
while remanufacturing itself was studied for efficiency of resource circulation and product quality stabilization.

Keywords : Remanufacturing, Extrusion press, Aluminum, FMEA, Resource circulation
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Table 1. Flow map of extrusion press remanufacturing process

Remanufacturing process

Detail process

Result

Selection of
old extruder

- Evaluation of yield, productivity, maintenance cost and history of extruder
- Process efficiency and defect rate evaluation for extruded products

Old extruder and product
assessment, process
capability analysis

ad

Establish a remanufacturing
plan

- Process mapping for extruder remanufacturing
- Securing technology for remanufacturing
- Establishment of dismantling, separation and production schedule

Flow map and
remanufacturing timeline

ad

Separation of
module / parts

- Dismantling for old extruders
- Grouping according to module and part
- Sorting according to the separation

Old extruder tree

ad

Function check and fault
diagnosis

- Diagnosis of failure/damage of dismantling parts
- Core team verification for severity and incidence
- Set the range of remanufacturing targets for each part

Draft FMEA by extruder part

ad

Extruder remanufacturing

- Establishment of performance (spec) according to diagnosis for each
extruder part

- Replacement, reuse, and repair of parts

- Diagnosis and evaluation of performance of each part

Remanufacturing FMEA
and inspection by part

ad

Module and device assembly
installation

- Assembly of remanufactured parts and modules
- Operation and performance evaluation
- Assembly and installation of the device

Performance evaluation for
each part/module

ad

Commissioning of the extruder

- Trial run according to extruder assembly
- Check the operation status of each module
- Quality check of products according to remanufacturing

Extruder inspection
confirmation, Process
capability analysis

ad

Analysis of extrusion
production process

- Evaluation of the yield and productivity
- Evaluation of process efficiency and defect rate for extruded products
- Process stabilization work and evaluation

Extruder and extruded product
evaluation sheet, C&E
diagram

ad

Product production

- Drawing up and managing the process diagram for the extruder process
- Defect rate analysis of extruders and extruded products

Statistical process control and
manufacturing process control
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Table 2. Deployment process of remanufacturing FMEA

No Deployment process Details
.. . Describe the role and definition of the function of each part/module of the extruder
1 | Definition of extruder parts and functions
selected for obsolescence
2 List the types of failure/damage by part | List all possible failure modes when the function of each major part is lost
3 | Estimated impact (severity) of failure/damage | Predict how the failure/damage phenomenon occurred during the extrusion process.
4 Estimation of failure/damage life and Estimate the breakage cycle and lifespan of major parts during the extrusion process.
resource circulation value Evaluate whether resource recycling is worthwhile.
o . Quantitative analysis is carried out according to the determined criteria
5 Quantitative analysis . e
(severity/occurrence/resource cycle utilization)
6 RPN caleulation By multipl}./ing occurrence/sever.ity/resource cyc}e utilization, Relative priority is
given to failure/damage modes in remanufacturing.
Evaluate the value of remanufacturing based on 100 points according to quantitative
7 Draw a remanufacturing plan analysis. Even if the score is less than 100, a specific remanufacturing and management
plan should be established if the severity is 8 or higher.
Election of the head of the core team.
8 Remanufacturing follow-up Promoting and writing improvement according to the remanufacturing completion
target schedule.
9 Caloulate RPN after remanufacturing The core team takes action on the planned remanufacturing target and re-calculates
the R.P.N.
Field evaluati d reliability aft - N .
10 1eld eva uaf fon and Teiabily atiet Statistical management of the reliability and quality of the remanufactured extruder
equipment assembly
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Table 4. FMEA results for extrusion press remanufacturing (some excerpts)
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Failure/damage .
. . . Resource . Remanufacturing
. Failure/damage| Failure/damage .| Failure/damage management . . Risk
Parts/Functions . Severity g Occurrence . . | circulation | .. methods and
mode severity life&cycle (resource circulati utilization |POY | technologies
on value) g
Logic block «Fixing: Stuck due
to poor operation . .
.. due to aging 20% Metho@s '
Fixing Wear: wear from 20% @ Recycling
Wear, use ’ 8 (20 yr 8 c Cf;r 8 512 Resources
Corrosion +Corrosion: cycle) Recycli;l ) «Technology:
- . _ C L d yeung replacement
Oil flow control orrosion due to
device for hydraulics oil oxidation
0il tank «Fixing: Stuck
due to poor
operation due to 20% *Methods :
Fixing aging 90% 20 or Recycling
Wear, *Wear: wear from| 8 (20 yr 2 c ch 8 128 Resources
Corrosion use cycle) Recycli;l ) «Technology:
«Corrosion: yeung replacement
Hydraulic oil storage Corrosion due to
device oil oxidation
«Malfunction: 20% *Methods :
Equipment 10% 0 or Recycling
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malfunction yelng replacement
Check hydraulic
condition
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«Deformation: . .
. Reuse of datum 100% 80% remant facturing
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after polishing hini
Extruder structure machining
support
Sleeve Def "
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after structural 4 Recycling) o lacemegr}llt.
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Billet slot
Main cylinder Method
*Methods:
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Figure 3. Selection result of remanufacturing target for each old extrusion part.
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