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COMPARISON OF CONVENTIONAL PLASTIC INJECTION MOLDING 
PROCESS AND PLASTIC INJECTION MOLDING PROCESS WITH RAPID 
HEAT AND COOL TECHNOLOGY 

ABSTRACT 

Nowadays, painted and textured plastic parts are used frequently in the automotive 
sector, especially in the white goods and electronics sectors. However, the costs of 
painting operations are usually much higher than the cost of production of plastic 
parts. For this reason, the use of rapid heat and cool technology will provide 
significant benefits both in terms of reducing the cost of unit parts and improving the 
quality of the plastic parts. In this study, the conventional plastic injection process, 
which is widely used, is compared with the rapid heat and cool technology integrated 
with the conventional injection process. The first prerequisite for the application of 
the new technology is that the polymer structure responds correctly to the process to 
be applied. The crystalline structure of the polymers must be correctly oriented 
during the adaptation of the two dependent processes. Therefore, the selected 
material is an amorphous material of PC / ABS blend. The mold to be used is 
GEKKO MOLD and has a specially designed conformal cooling geometry. The part 
to be produced is a piece with a textured matt part and a surface which is planned to 
be piano black. The study involves a visual comparison of the rapid heated and 
cooled parts at different parameters. In addition, Moldflow analysis and pressure 
requirements of the part and thermal analysis of the mold were compared. Some of 
the data obtained and compared from this study are qualitative and quantitative and 
include brightness control, visual control as well as dimensional control and weight 
control. With the application of the rapid heat and cool process, both visual and 
glossy results have been very successful. 
 
Keywords: Injection Molding, Rapid Heat and Cool, Moldflow, Plastic Injection 
Process, High Gloss. 
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Plastik enjeksiyon prosesini  ambalaj 

 , otomotiv  [1]. 

. 

 

Plastik 

bir a

 

boyama prosesini ortadan 

biri h s

h s

  

L
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1.  

bi   

 

tercih 

 enjeksiyon makinesine, 

  

 

 

gerekmektedir.  

zaman hammaddeden kimi zaman proses ve yan 
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  Plastikler  

 

 Bunlar: 

1. Termoplastikler  

1.1.  

1.2. Amorf 

2. Termosetler 

3. Elastomerler 

1.1.1. Termoplastikler  

Termoplastikler,  

larak eriyik hale getirilen 

termoplastikler belirli bir hac

 

 

 Polipropilen, su 

 

-

-

 

1.1.2. Termosetler  
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1.1.3. Elastomerler  

Ela

 

kalitesini

birbirine e

etkileyebilir.  

 Plastik Enjeksiyon Prosesi 

tik malzemenin eriyik 

boyut etirdikten sonra 

e uygun , 

 Plas

. 

 

 

1-  

2- -  

3-  

4-  

5-  

6-  



 

 

5 

 

fazlar: 

1-  

1.2.1.  

huniden 

malzemeyi  

 ile belirlenir. 

edilmesi gereken nokta malzemenin 

n

, vida 

 

 ada mekanik 

meydana getirecektir.  

1.2.2. Enjeksiyon f  

-98 i dolana kadar devam eder. Temel prensip malzemenin 

3

 girdidir. Enjeksiyon 

iki 
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araftan gazlanma 

 

1.2.3. -tutma f  

 

f : 

verilen 

 

Tutma f  

 

si gereksiz 

 

1.2.4. f  

 



 

 

7 

 

metotla hesap edilir. 

 

aki 

 

Minimum teorik s z  denklem 1.1  matematiksel olarak ifade 

edilmektedir. 

-
-

                                                                                 (1.1) 

  

  

et  

Bu durumda 

 

olan etkisidir.  

1.2.5. a f  

 

1.2.6. vurma f  
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1.2.7. kapama f  

 

  

temi, standart  

 

1.3.1. Standart b  

t 

 

 

1.3.2. Yolluk sistemi  

Yolluk sistemi 

sistemdir.  

1.3.3. yolluk sistemleri 

 



 

 

9 

 

 

sahiptir . Bu plakalar sabit ve hareketli 

plaka  

 
1.1. olluk k  [2] 

plaka 

 olumlu olarak etkiler. 
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1.2.  p s

yolluk k  [3] 

1.3.4. yolluk sistemleri 

kalmaz . 

 
1.3.  yolluk sistemi [4] 
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etmektedir.  

. 

 . 

 
1.4.  ve harici n   [5] 

 

 

manifoldt  

gerekmektedir: 
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 r  

 
1.5. Gate-tipi n  [6] 

 
1.6. Valfli n 6] 

 

1.3.5. k nemi 

Plastik 
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 ( 7) 

verilen sinterleme 

Sinterleme   

 
1.7. Direk lazer sinterleme 

 [7] 

 . Vakum 

 



 

 

14 

 

 
1.8.  [7] 

el folyo ile vakumla  

 
1.9.  [7] 

 l 1.9  

 

  

Autodesk Moldflow termoplastik ve termosetleri referans alarak sonlu elemanlar 

 veren bir 
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mevcuttur. 0 da 

 

 
1.10. Moldflow analizi [8]   

u  

Autodesk Moldflow Adviser Premium: Bu versiyon ile dolum analizleri yapmak 

cam elyaf   

Autodesk Moldflow Adviser Ultimate: Bu versiyonda Premium versiyonuna ek 

 

Autodesk Moldflow Insight Standart: iki versiyona ek olarak 

 

Autodesk Moldflow Insight Premium: 
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Autodesk Moldflow Insight Ultimate: 

prosesler; 

I.  

II.  

III.  

IV.  

 

a

abiliyoruz [9]. 

 

a)  Proje tekliflendirme, 

b)   

c)   

d)   

e)  Proseste kar  a  dahil edilebilir.  

 

 1 de  
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1.11.   

 Plastik Enjeksiyon Makinesi  

2

  [1]. Bu veri plastik enjeksiyon 

 

 
1.12. Plastik enjeksiyon makinesi [10] 

 Bunlar: 

1-  

2-  

3-  

4-  
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1.5.1. Mengene nitesi 

 

 

 

  

 

1.5.2. nitesi 

 

 

1.5.3. Kontrol nitesi 

 

1.5.4. Makine g  

 

  

  

mlileri: 
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-  

-  

-  

1.6.1. niteleri 

plasti

 

1.6.2. istemler 

Kurutucu sistemler 

 

 

1.6.3.  
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1.6.4. s nitesi   

-

 

 

. 

 engellemek ve enerjiyi 

 

 lt/dk debi 

 

 
1.13.  

c 7] 
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, 

-

 

 

  

 Piyano s  

  

 i 

  a

 

 

 

:  

                    (1.2) 

 

engellemektedir.  olmadan dolum 
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doldurmak 

ile 4 de 

 

1.14 den eriyik g 7] 

olarak plaklarda 5) 

 

 
1.15. Plak y k k

l  [7] 
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2. TARAMASI 

 

 Plastik Enjeksiyon i v  

timinde en verimli  biridir. Bu 

en b

  

8  

m deneysel hem de analiz 

 

erin 

 

 [11]. 

Xi-

 sonucunda optimizasyon 

 [12]. 
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 leri 

zi yapmak, 

  

 

   

 

da 

, k

 [13]. 

. 

 

 [14]. 

erinin eklenerek  [15]. 
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durumunu etkilemektedir. 

  

Polikarbonat numunele

rast  

[16]. 

Ming-

[17]. 

Tiomela Fouo

 olarak 

 [18]. 
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Yan-

e verimlilik 

 [19]. 

  [20]. 

Pei-

ANSYS 

 [21]. 

e ciddi anlamda e

 [22]. 
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90 Gu 

  [23]. 
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3. MALZEME  

  

Gekko 

 

 .  

 
 3.1.  
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  mevcuttur.  

 
3.2. Gekko p  (  

 
3.3.  (alt g  
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Plastik p

PC/ABS Blend hammaddesidir. Bu 

 

Tablo 3.1, Tablo 3.2, Tablo 3.3 ve 

 bilgilerin   

Tablo 3.1. Malzeme bilgileri 

 

Tablo 3.2 zellikleri 

 

 Test  Test Metodu Birim  

Fiziksel    

  ISO 1183 kg/  1.13 

 
( ), 3.2mm 

 LG Metot % 0.5-0.8 

 
 ISO 1133 g/10dk 5.3 

 
2  ISO 1133 g/10dk 21 

 Test 
 

Test 
Metodu 

Birim  

  ISO 527   

@ Akma  1mm/dk  MPa 2,200 

  ISO 527   

@ Akma 50mm/dk  MPa 54 

e Gerinimi  ISO 527   

@ Kopma 50mm/dk  % >100 

ti 2mm/dk ISO 178 MPa 84 

 2mm/dk ISO 178 MPa 2,200 

  ISO 179 kJ/  NB 

 -   kJ/  NB 

  ISO 179 kJ/  52 

( li) -   kJ/  22 

IZOD  
Strength, 4.0mm 

C ISO 180 kJ/  46 

( ) -   kJ/  22 
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Tablo 3.3 zellikleri  

 

Tablo 3.4. Malzemenin proses parametreleri
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Plastik hammaddenin Melt Flow Index-  

2,

 

hammaddenin viskozi

  da 

MFI tam 

 

 

 

Bu nedenle proseste 135   

  

 

. 

 
3.4  
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 . 

 
3.5.  



 

 

34 

 

 . 

 
3.6.  



 

 

35 

 

  

 . 

 
3.7.  

 



 

 

36 

 

 
3.8.  

Bunlardan ilki 

sistemidir.  



 

 

37 

 

 
3.9  

s 

  sayesinde enjeksiyon, 

tutma- Bu 

-

hidrolik bir sistemle tahrik 

etmektir.  

 

bulunan   

 



 

 

38 

 

 
3.10.  

 

metot ile    

mesafeye  

  

etmektedir. Fakat dikkat edilmesi g

ermektedir. Bu noktada 

mlerin suya temas  

m
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3.11. Gekko k  

  . 
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3.12. Gekko k  

  

 

 



 

 

41 

 

 Moldflow Analizi 

3.5.1. Plastik p moldflow analizi 

3.5.1.1. Modelleme 

 
3.13. Gekko odeli 

  

 

 

i.  Midplane 

ii.  Dualdomain 

iii.  3D 

  ve 

6 

eri mevcuttur.  
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3.14. Gekko p  ve yolluk odeli 

 
3.15. analla odeli 1 



 

 

43 

 

 
3.16. odeli 2 

3.5.1.2. Mesh d  

 

 

dir.  

 
3.17. Mesh d  
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3.5.1.3. ammadde bilgisi 

 . 

 
3.18. Moldflow'daki hammadde bilgisi  

 

 
3.19. M  

 - kayma 
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3.20. Moldflow'da hammaddeye ait viskozite-  

 

 
3.21. Moldflow' da b  

 

 

 

C 

C 

C 

T C 

 

 P= 0     MPa 
P= 50   MPa 
P= 100 MPa 

P= 150 MPa 
P= 200 MPa 
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3.22. CRIMS g  

CRIMS  ), ilgili 

 

,

 

.  

enj . 
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3.23. Girilen proses parametreleri 

 3.24 te (

); 

a)  

b)  

c) Oryantasyon 

olan   

 
3.24. a  
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 Plastik Enjeksiyon Makinesi ve Proses 

3.6.1. Plastik enjeksiyon makinesi  

-50-  

cm3  

Maksimum enjeksiyon b MP

maksimum tutma b P

  

3.6.2. Plastik enjeksiyon prosesi  

 

 
3.25. Ocak s  

 

Tablo 3.5  . 
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Tablo 3.5. Proses verileri 1 

Kademe  Enjeksiyon Yolu 

1 48,7 mm/sn 75 mm 

2 56,7 mm/sn 35 mm 

3 65 mm/sn 30 mm 

4 56,4 mm/sn 25 mm 

5 48,7 mm/sn 15 mm 

Tablo ki  

Tablo 3.6. Proses verileri 2 

Kademe   

1 160 bar 0,7 sn 

2 180 bar 2    sn 

3 160 bar 0,2 sn  

0,2 saniye boyunca 

tir. 

 

 

3.6.2.1. Konvansiyonel enjeksiyon prosesi 

Konvansiyonel enjeksiyon prosesinde 

  



 

 

50 

 

Tablo 3.7 de  

Tablo 3.7. Konvansiyonel prosesin n  

 0 sn 

Enjeksiy  1,5 sn 

 2,9 sn 

 20  sn 

 7,3 sn 

 33,8 sn 

 

3.6.2.2.  

h or 

saye

 

e  

Tablo 3.8.  
 1 sn 

Enjeksiy  1,5 sn 

 2,9 sn 

 20 sn 

 7,3 sn 

 34,5 sn 
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 Numuneler 

numuneler ekil 3.26,  Numuneler 

 

 
3.26. Numuneler 1 

 
3.27. Numuneler 2 
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3.28. Numuneler 3 

desenle
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3.8.1. Termomekanik analiz 

metottur. 

[24]. 

 

 Termoplastikler, elastomerler, kompozit 

 [25]

. 

, Termomekanik analiz 

parametreli malzemelerin boyut de  e bir fonksiyon 

 TMA-50 Shimadzu marka cihaz Tablo 3.9  deney 

parametreleri ile birlikte 

 [26].  

TMA ile, ISO 11359-1-2014 ve ISO 11359-

 

Tablo 3.9. TMA deney parametreleri 

 25- 170 oC 
odu  

 -2500 m-/+2500 m 
 1 g (0,01 N) 

  
 Hava 

 2x5x7 mm 
 5 0C/dk 
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-1 

 

                                                                                                              (3.1) 

T1 ve T2 , 

L0 , 

2-T1 , 

m] 

ve [1/K] cinsinden elde edilebilmektedir [27,28]. 

 [29,30]. 

 
3.29. TMA-50 Shimadzu 
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-50 Shimadzu marka 

-

 

3.8.2. Boyutsal tarama  

 

cihaz 
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4.  

 Konvansiyonel Enjeksiyon Prosesinin  Analizi  

Dolum: %100 

riski olmadan doluyor.  

 
4.1. Konvansiyonel prosesteki enjeksiyon h  

  

  760 

bar c   
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S -59 = 17MPa (T

gereksiniminin %  [31]. 

 
4.2. Konvansiyonel prosesteki tutma 

b   

  

4.2). 

( ) 10 

  [32]. 

 
4.3. Konvansiyonel n  
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 [33]. 

 
4.4. Konvansiyonel prosesteki kapama kuvveti 

gereksinimi 

 

 

lenebilmektedir.  
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4.5. Konvansiyonel  

 
4.6  

 

40.000/saniyedir [34]. 

 
 4.7. Konvansiyonel prosesteki kayma o  
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4.8. Konvansiyonel prosesteki kayma o  

 

 Bu durum 

malzemeni

izlerinin denk gel

 

ayma gerilmesi limiti ise 0.4 MP .  
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4.9. Konvansiyonel  

 

 

 

 [35,36]. 

 

ilgili bir prob  [37]. 
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4.10  

 
4.11. Konvansiyonel prosesteki gaz s

n  

 

 

 [38]. 
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4.12 erleri 1 

 
4.13. Konvansiyonel erleri 2 

 
4.14 erleri 3 

4
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4.15. Konvansiyonel prose  

 Analizi  

 



 

 

65 

 

 
4.16  

 
4.17  2 

 termal 

 



 

 

66 

 

 
4.18  

 
4.19  2 



 

 

67 

 

 Boyutsal Tarama  

Tablo 4.1  

ekil 4.20 ve  k

 

 
4.20  

 

 ola

nindedir.  
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4.21. K  

Tablo 4.1  
 Kontrol Nominal  Tolerans Sapma Test 

surf pt 3 Surface Point X 108,291 108,325  0,034  

Surface Point Y -1,125 -1,125  0,000  

Surface Point Z 8,016 8,411  0,395  

surf pt 4 Surface Point X 63,915 63,915  0,000  

Surface Point Y 35,750 35,750  0,000  

Surface Point Z 6,536 6,468  -0,068  

surf pt 5 

 

Surface Point X 40,606 40,606  0,000  

Surface Point Y -49,206 -49,206  0,000  

Surface Point Z 6,536 6,486  -0,050  
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Tablo 4.1. (Devam)  
 Kontrol Nominal  Tolerans Sapma Test 

surf pt 6 Surface Point X 63,948 63,985  0,037  

Surface Point Y -3,126 -3,120  0,006  

Surface Point Z 18,971 19,064  0,093  

surf pt 7 Surface Point X 1,190 1,188  -0,002  

Surface Point Y 19,358 19,365  0,007  

Surface Point Z 23,853 23,865  0,012  

surf pt 8 Surface Point X 3,802 3,798  -0,004  

Surface Point Y -9,865 -9,909  -0,044  

Surface Point Z 23,081 23,137  0,056  

surf pt 9 Surface Point X -52,717 -52,595  0,122  

Surface Point Y -7,993 -7,990  0,003  

Surface Point Z 28,124 28,420  0,296  

surf pt 

10 

Surface Point X -79,358 -79,346  0,012  

Surface Point Y -19,440 -19,432  0,008  

Surface Point Z 19,899 19,855  -0,044  

surf pt 

11 

Surface Point X -60,825 -60,830  -0,005  

Surface Point Y 30,019 30,024  0,005  

Surface Point Z 6,534 6,730  0,196  

surf pt 

12 

 

Surface Point X -30,032 -30,032  0,000  

Surface Point Y -42,882 -42,882  0,000  

Surface Point Z 6,536 6,719  0,183  
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Tablo 4.1. (Devam) Ko  
 Kontrol Nominal  Tolerans Sapma Test 

surf pt 

13 

Surface Point X 5,246 5,225  -0,021  

Surface Point Y 7,083 7,083  0,000  

Surface Point Z 26,250 26,446  0,196  

surf pt 

14 

Surface Point X 24,583 24,585  0,002  

Surface Point Y 6,244 6,244  0,000  

Surface Point Z 28,071 28,284  0,213  

 

 

 
4.22. rosesteki  1 
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4.23  

(Tablo 4.2). 

Tablo 4.2. oyutsal  
 Kontrol Nominal  Tolerans Sapma Test 

surf pt 1 Surface Point X 119,222 119,217  0,005  

Surface Point Y 4,340 4,340  0,000  

Surface Point Z 7,364 7,232  -0,132  
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Tablo 4.2. (Devam)  
 Kontrol Nominal  Tolerans Sapma Test 

surf pt 2 Surface Point X 75,008 75,008  0,000  

Surface Point Y 41,405 41,405  0,000  

Surface Point Z 6,536 6,796  0,260  

surf pt 3 Surface Point X 42,788 42,794  0,006  

Surface Point Y -46,474 -46,457  0,017  

Surface Point Z 6,535 6,983  0,448  

surf pt 4 Surface Point X 90,027 89,978  -0,049  

Surface Point Y -5,623 -5,623  0,000  

Surface Point Z 10,831 10,611  -0,220  

surf pt 5 Surface Point X 41,605 41,586  -0,019  

Surface Point Y -0,474 -0,474  0,000  

Surface Point Z 26,427 26,310  -0,117  

surf pt 6 Surface Point X 7,274 7,280  0,006  

Surface Point Y 19,565 19,507  -0,058  

Surface Point Z 24,357 24,268  -0,089  

surf pt 7 Surface Point X 9,265 9,273  0,008  

Surface Point Y -7,177 -7,123  0,054  

Surface Point Z 25,157 25,053  -0,104  

surf pt 8 Surface Point X -73,685 -73,436  0,249  

Surface Point Y -18,485 -18,510  -0,025  

Surface Point Z 22,626 22,239  -0,387  
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Tablo 4.2. (Devam)  
 Kontrol Nominal  Tolerans Sapma Test 

surf pt 9 Surface Point X -28,161 -28,141  0,020  

Surface Point Y -39,535 -39,548  -0,013  

Surface Point Z 6,511 6,737  0,226  

surf pt 

10 

Surface Point X -47,530 -47,534  -0,004  

Surface Point Y 24,925 24,928  0,003  

Surface Point Z 6,540 6,977  0,437  

proses e  

 

Bunlardan 

 

 TMA Deneyi  

l

uygulamaya  (Tablo 4.3). 

 

4.24 4.25
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Tablo 4.3. 
 

 
Tg -6 x 1/K) 

 
oC Tg  40 oC 40-100 oC 

150 
oC 

Normal 
 128,21 -374,81 113,40 113,19 173,57 

 
 120,08 -193,57 107,19 79,44 301,7 

 
4.24. 
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4.25. 

 

 Kontroller 

 de 
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4.27 on  

Oysaki 

 elde edilebilmektedir.  

 
4.28  

(b) (a) 
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