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ABSTRACT 

After a certain amount of time, PLA filament 

begins to break during printing, thus we have 

planned to drop breakage, enhance life, and boost 

the production rate of the filament using several 

approaches. In this system, we use a filament 

storage system to avoid moisture content on the 

filament and value aqueduct mapping to define the 

sedulity's product rate. We use SolidWorks for 

design, Cura software for slicing the model, and a 

fused deposited Modeling machine for publishing 

the model for covering. We employed value sluice 

mapping to improve the production rate by relating 

overall time and single product time, comparing, 

and showing where they are ahead, and furnishing 

a suitable remedy.  We have ultimately handed a 

system that keeps the Poly lactic acid filament in 

the right storage system, preventing moisture by 35 

as compared to the history and present(273days). 

Also, via the value aqueduct, we've enhanced the 

sedulity’s product status. Formerly, 12 spools were 

produced each hour; now, 14 spools are created per 

hour, representing a 26 improvement. 

Keywords: 3D printing, fused deposition 

Modeling, moisture, polylactic acid filament, 

casing. 

 

I. INTRODUCTION 
Nowadays 3D printing platform has 

started to develop in current sedulity. 3D printing, 

also known as Additive Manufacturing, Fused 

deposit Modeling (FDM), is a 3D printing process 

that involves using a printer to produce objects 

subcaste by caste. It's a type of accretive 

manufacturing technology that uses thermoplastic 

filament as the material to make the object. The 

filament is fed into the printer where it's melted and 

extruded through a snoot that moves back and 

forth, depositing the molten plastic onto the figure's 

face. As the melted plastic cools, it solidifies and 

fuses with the former layers to produce a three-

dimensional object. Fused Deposit Modeling is 

considerably used in a variety of industries to 

create prototypes, corridors, and indeed fully 

functional products. FDM has several types of 

filament materials like PLA, ABS, Nylon, Wood, 

etc. but, mainly they use PLA for FDM printing 

because of eco-friendly material. PLA filament is a 

type of 3D printing filament, made from sludge-

bounce polylactic acid or PLA. It's biodegradable 

and compostable thermoplastic derived from plant-

predicated paraphernalia, analogous to sludge 

starch or sugarcane. This makes it an eco-friendly 

option for 3D printing. PLA filament is easy to 

publish with, as it has low torturing and does not 

bear a heated bed for adhesion. It's generally used 

for creating models, toys, and ménage particulars. 

PLA filament has one main disadvantage its 

continuance is lower compared to other filament 

because PLA absorbs moisture from the 

atmosphere, causing it to degrade and lose its 

parcels over time. So, with proper storage, we can 

increase the continuance of the filament using a 

proper storage system. And product rate of the 

sedulity. 

  

II. PROBLEMS IDENTIFICATION 
 The lifespan of Polylactic Acid (PLA) 

Filament is 180 Days only. 

 Without proper storage it is affected by 

moisture and water content, so it starts to 

cracking, no proper surface finish and oozing 

whiling printing. 
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Figure1 Affected PLA filament in full printed state. 

 

Techniques Implemented 

Fabricating a casing for the spool using Fused 

Deposition Modeling. 

 

Scope and Goal 

This work focuses on increasing the lifespan of 

PLA filament using proper storage casing and that 

can be reused to other type of spools too. 

This work also focuses on increasing the 

production rate of the spool and gaining the profit 

percentage for the industry. 

 

 
Figure2 Flowchart of the process 
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Figure3 workflow of the industry 

 

III. LITERATURE REVIEW 
Polylactic Acid filament play a major part 

in Fused Deposit Modeling which prints the 3D 

design into 3D model. The polylactic acid filament 

is made by biodegradable thermoplastic polymer 

made from renewable coffers similar as sludge 

bounce or sugarcane. PLA wasted filament can be 

reclaimed and reused by grinding and banish as 

new Filament
[1]

, humidity can affect the quality of 

PLA filament by causing it to absorb humidity 

from the air, which can lead to issues similar as 

washing, popping, and uneven extrusion during 

printing. The optimal humidity content for PLA 

filament is generally considered to be around0.5- 

1
[2]

. To maintain the humidity, we must use 

filament dryer or heat by microwave oven for 2 

mins before publishing which removes the water 

content from the filament. The humidity content in 

the filament must be precisely managed by an 

applicable storehouse system; the alternate time 

reclaimed filament is the filament that is most 

affected by humidity. Recycling plastics is one way 

to increase the sustainability of FDM 3- D printing 

(Buechleretal., 2013; Hunt etal., 2015; Kreigeretal., 

2014; Mikulaetal., 2021; Peetersteal., 2019; Suárez 

and Dominguez, 2020; Zhong and Pearce, 2018). 
[3]

Plastic recycling centralised by external trash 

operation can be hamstrung and energy- ferocious 

(Baechleretal., 2013; Kreigeretal., 2014). As a 

result, some experimenters propose recovering 

waste polymers in colorful locales (homes, 

seminaries, libraries, and so on) to produce 

feedstock filament for FDM 3- D printers( 

Baechleretal., 2013; Kreigeretal., 2014; Song etal., 

2019; Zhong and Pearce, 2018). In the consumer 

request, marketable extruders for converting 

polymers into FDM 3- D printer filament are 

available (Kreigeretal., 2014)
[4]

. Polymer material 

is supplied into the machine in the form of bullets 

(generally virgin polymer) or tattered grains (waste 

polymer) and extruded through an orifice to make 

filament. Both FDM3- D printers and marketable 

filament extruders toast polymer and distribute it 

through an orifice or snoot
[5]

. As a result, 

Byrleyetal. anticipated that filament extruders 

would emit patches and VOCs. They measured 

emigrations in an environmental test room while 

banishing virgin acrylonitrile butadiene styrene 

(ABS) and polylactic acid (PLA) polymers into 

fibres; flyspeck number attention were lesser 

during ABS extrusion than PLA
[6]

. The humidity 

immersion test was carried out in agreement with 

ASTM standard D570(64). 3D published samples 

of PLA with compasses of 30 10 3 mm were first 

conditioned for 24 hours at 50 °C. The humidity 

immersion instance is depicted schematically. After 

exertion, the Specimen was fully submerged in 

deionized (DI) water at 21 °C
[7]

. A VWR logical 

scale was used to measure the mass of the samples 

after they were removed at intervals ranging from 

30 twinkles to 28 days
[8]

. The samples were also 



 

       

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 5, Issue 4 April 2023,   pp: 522-528 www.ijaem.net    ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-0504522528         |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 525 

gently dried with a paper kerchief. The chance 

change in mass was calculated using the equation.  

 

 
 

The PLA samples absorb ⁓0.9 wt 

moisture at 21 °C after 24 h, which also remains 

constant for the coming 10 days
[9]

. At 70 °C, the 

maximum moisture absorbed by the PLA samples 

was0.7 wt. still, the absorbed moisture also dropped 

significantly after 10 days indicating material 

desorption. The diffusion measure at 21 °C was the 

same order of magnitude as that for the nylon- 

predicated paraphernalia. still, it was significantly 

lower at 70 °C. It has also been observed that PLA 

undergoes bulk declination when immersed in 

water at elevated temperatures
[10]

. These results 

agree with those set up in the literature. While the 

PLA samples showed signs of significant material 

declination. They were truly fragile physically after 

7 days at 70 °C
[11]

. Thermal and thermomechanical 

parcels of the base(novitiate) polymers are also 

included. also, we observe the subtle yet critical 

differences in each material's response to increased 

temperature
[12]

. Crystallization and melting 

temperatures are also different. These 

characteristics really affect the response of the 3D 

published paraphernalia after prolonged immersion. 

 

IV. METHODOLOGY 
Cura 

Cura is a slicing software used to produce 

3D models for printing. The software takes the 

model from the modelling software and slices it 

layer by layer, and it is used for a variety of printers 

such as fused deposition modelling (FDM),  

 

Value Stream Mapping 

Value stream mapping is a lean 

management tool used to analyse and design the 

flow of materials and information required to bring 

a product or service to a consumer. It is often used 

in manufacturing, but can also be applied in 

healthcare, logistics, and other industries. 

 

V. RESULT & DISCUSSIONS 
As a result, the performing Polylactic (PLA) 

filament contains some humidity, which affects the 

physical form of the filament without acceptable 

storehouse, similar as bed temperature, snoot 

temperature, subcaste consistence, filament 

material, and so on. Through value stream mapping 

we have shown the changes and improvement of 

the industry and improved the profit percentage to 

36% for both industry and PLA filament. 

 

 

 
Figure 4spool casing 
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Figure 53D model of casing 

 

 

 
  

Figure 6 Current state mapping 
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Figure 7 Future state mapping 

 

As shown in the Fig 12 & Fig 13 the value 

stream of the current and future has changed for 

current the total timing is 1Hrs 25Mins but in 

future total timing is 1Hrs 17Mins this shows the 

difference in production timing so, the production 

rate for 1Hrs = 14 spools. 

 
Figure 8value stream mapping graph 
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VI. CONCLUSIONS 
As we can see, enclosing the Poly lactic 

Acid (PLA) filament will protect it from moisture 

and extend the life of fresh and recycled filaments. 

This model is produced using Fused Deposition 

Modeling, which saves money, prevents moisture 

and corrosion, is weightless, and reusable. This can 

enhance profits for both the corporation and the 3D 

printer user since they can reuse the filament for all 

additional spools. Printing errors such as nozzle 

obstruction, cracking, leaking, oozing, bed 

temperature, and so on may be decreased by 

safeguarding the filament. Through value stream 

mapping we have shown the changes and 

improvement of the industry and improved the 

profit percentage to 36% for both industry and PLA 

filament. The casing's material offers distinct 

properties, such as exceptional durability and 

economic efficacy. And the time and filament 

production also increased to 36% this led the 

industry to performers in profit state. 
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