
PLASTIC INJECTION PRODUCTS AND PROCESSES

This chap ter introduces an overall detail o f p lastic in jection products 
and process. It show s the sam ple o f p lastic products, w hich including 
com pany's product. M oreover, the production process will be explained in the 
first three steps tha t is a scope o f research: raw m aterial receiving includes 
raw material heating, injection process, and se lf inspection and process 
quality control.

3.1 Plastic injection products

Nowadays, p lastic products have a m ajor role in everyday life. There 
are a lot o f advantage such as a lighten weight, long life, cheap price, 
colourfull, and easy to produce. Therefore, our surrounding are m ade from 
plastic instead o f o ther m aterials. The follow ing pictures show  the sam ple of 
p lastic products.

E lectronic gas lighter Paper mill Salt & Pepper set B iscuit box

Figure 3.1: P lastic products

A t a previous stage, an electrical appliance is one thing tha t consists o f 
the plastic part. For exam ple, front cabinet and rear cover o f te levision, handle 
o f refrigerator, and case o f projector. All o f these can m ade by an injection 
process. According to chapter 1, the ABC Com pany produces these products 
by injection process and the research's product is the fron t cabinet o f 
television 14 inches. The research's product and the rest o f the com pany’s 
products are dem onstra ted in the figures below respectively.

Figure 3.2: R esearch 's product
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Figure 3.3: C om pany's product 

3.2 Overall production process

An overall p lastic injection process o f the com pany is illustrated in the 
figure 3.4. It can be divided in to three categories, injection process, painting 
process, and screening process. The first step concerns to raw material. To 
get started, the polystyrene is used as a raw material fo r research ’s product. 
Then, it is taken to heat raw material stage to get rid o f hum idity. A fte r that it 
goes through to the injection process to produce a product/m ake a shape. The 
w orkers v isually  inspect the products.

To assure the quality, the com pany has Process Q uality  Control (PQC) 
to cross check the products. PQC is a person from  QC departm ent. They 
check the product by using a sam pling method. The products tha t m eet the 
requirem ent will be sent to the next stage, painting process, w hile  the rest that 
fails will be sent to the recycle processT The product from  in jection process is 
painted the co lour according to the custom er's dem and. The com pany uses 
an oven to dry the painting product. Every piece o f products is checked by the 
w orker but not including the PQC. If it passes, it w ill send to screening 
process. The failed painting products will be sent to rew ork process in case it 
can edit a m istake. เท contrast, the products that cannot rew ork are 
considered a waste. Finally, screening process is a last step. The passed 
painting products are screened the brand logo, sign, and w ords on the 
surface. The w orkers will visual check followed by the PQC.

If it passes, it is a fin ished product and will be sent to the warehouse 
waiting fo r the Final Q uality  Control (FQC) before going through to the
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custom ers’ hand. All fa ilure products will be sent to rework and paint again if it 
can edit. It is going to be a w aste  if it cannot edit.

Figure 3.4: P lastic in jection process
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3.3 Raw material

Polystyrene (PS) is a raw material fo r front cabinet o f te levision 14 
inches. The com pany orders from  supplier name A, w here they are fam ous for 
polystyrene. There are three types o f raw material, grade A, grade B and 
m aster batch. The figures show  all ranges o f raw m aterials.

G rade A M aster batch

G rade B M aster batch vs G rade B

Figure 3.5: Raw m aterial

G rade A  is white, inflam m able, and dim ension as likes a sm all cylinder. 
For ordering PS grade A, the com pany receives a certificate every lots. This 
certificate shows the material has been inspected and tested w ith the 
conditions and requirem ents o f the contract or purchase order. The supplier 
uses Am erican s tandard  Test Method (ASTM ) fo r testing raw material 
qualification. That is Melt Flow Rate (M RF) test by ASTM  1238, Y ield Tensile 
Strength test by ASTM  D638M, Izod Im pact s treng th  test by ASTM  อ  256A 
and V icat softening point test by ASTM  อ  1525. S im ilar to grade A, m aster 
batch is one raw m aterial that orders from  supplier. The ir qualifications are 
sim ilar to grade A  only co lour and dim ension are different. It is black and its 
dim ension can be com pared a seed. M aster batch is a prim ary co lour o f 
research’s product. Therefore, the supplier sends m aster p late co lour with 
certificate fo r co lour checking.

Q uality Control departm ent is responsible fo r raw m aterial receiving 
process. The appearance and qualification are checked visually. For exam ple.
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checking lot num ber at raw material bag, a certificate or co lour plate, neatness 
o f raw m aterial bag, order quantity (one bag is tw enty-five  kilogram s), and 
inflam m ability by lighter. เท addition, QC has a sam pling plan that includes a 
switching sam pling plan.

If ten lots carry on accepted in normal standard, it w ill be sw itched to 
reduce standard. On the o ther hand, it will switch down to norm al standard if 
only one lot is rejected in reduce standard. However, it w ill be sw itched to 
tighten standard if two lots in five lots are rejected in norm al standard. By 
tightening standard, it can switch up to normal standard again if five  lots carry 
on accepted. However, and order o f both raw m aterial depends on m onthly 
capacity.

For raw m ateria l grade B, the com pany receives it from  recycle 
process. The ir qua lity  is lower than raw m aterial grade A  such as the 
dim ension is not consistence (see figure 3.5 m aster batch vs grade B). 
Therefore, QC does not check it like raw material grade A  and m aster batch.

Then, raw m ateria l grade A and m aster batch are m ixed toge ther in 
ratio 97:3. It w ill send to heating process, which uses to get rid o f hum idity. 
The duration for heating is two hours at sixty-five centigrade. The com pany 
uses a hopper fo r heating. If raw m aterials are heated too short, the product 
m aybe a short shot. เท contrast, it m aybe black spots or/and brown streaks if it 
is heated too long. A fte r that, grade B are mixed into the m ixing raw m aterials 
fo r save cost in ratio 15:85. M oreover, the com pany m ixes raw material 
followed the UL standard.

Figure 3.6: Hopper m achine

3.4 Injection process

Injection process produces the front cabinet o f te levision 14 inches. 
The com pany uses m achine pow er 650 tons. The specification is as followed:

o M achine w e ight 38 tons
๐ M achine d im ension ( L x W x  H) 11.1 X 2.5 x2.5 M.
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๐ Injection pressure 1820 kgf/cm2 
๐ Injection capacity (theoretica l) 3190 cm3 
o Injection rate (theoretica l) 579 cm 3/sec.

The heated raw m aterial is fed to the cylinder part o f m achine. There 
are four positions o f heater to melt raw material from  solid to liquid. It calls 
molten resin. เท addition, there are two positions o f heater, near the shut o ff 
valve and at the shut o ff valve. It uses to keep the resin 's tem pera ture  stable 
and easily injected into the mould. The next step is the in jection o f molten 
resin into the mould by using a short shot process. เท o ther words, the 
com pany can shoot enough resin in to partially fill the mould (80%  - 98% ) 
depending on the part design and channel size. Also, the com pany uses a 
shut o ff valve as a tool o f short shot process. A t this stage the resin is 
isolated in the mould and nitrogen gas is injected, n itrogen is used because it 
is inert and low cost.

A fte r the resin is injected, it is isolated and the gas is injected and held 
(screw recovery m ay start at this point). The gas pressure is then vented prior 
to mould opening. The gas hollows the th icker resin channels because gas 
follows the path o f least resistance after the resin is in jected. S ince the resin is 
still molten in these th ick areas, the gas follows these th ickened channels; it 
forces the molten resin ahead o f it, filling in the short areas o f the part. The 
finished product has less stress and warp; the part is also s tructura lly  stronger 
because o f the tubu la r sections now molded in.

For gas in jection, the com pany set the gas option them selves. The 
problem lie in not using the gas option as instructed. Therefore, the com pany 
gas option has a delay tim e and difficult setting match to m other m achine. The 
next step is to cool products by w ater fo r which its tem pera ture  is reduced and 
form ed approxim ate ly s ixty seconds per one cycle tim e per one product.

Figure 3.7: Injection process m achine
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3.5 Self inspection and process quality control

S elf inspection and process quality control (PQC) is the checking 
process o f product's quality. The worker checks every piece o f product from 
injection process by them selves. From one hour o f in jection process, it can 
produce about sixty pieces o f product. That m eans one cycle tim e IS sixty 
seconds approxim ately. PQC checks it a fter w o rke r’s checking. Unlike 
workers, the PQC does not check every piece. They use sam pling m ethod, 
which as sam e as the sam pling plan in raw m aterial topic. They p ick up 4 % o f 
product per 1 hour. Therefore, PQC pick two pieces o f s ixty pieces for 
checking every hour. Both o f them  check the product v isua lly  and record the 
result in the check sheet, one fo r the w orker and another fo r PQC. The check 
sheet fo r w orker records all defects num erically w ith in w ork  hour. PQ C ’s 
check sheet records two results o f sam pling product pass o r fail in every hour.
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