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da blok s  

nanoboyuttaki  yeni bir metot 

 

sizlikleri k dansiteli 

-16-18  sebeplerinden biri 

ise nanoboyutta 

sebebiyledir. 

Bu durumun giderilmesine  

G proses 

hale getirilmesi ve  

Bu seviyede elde edilen nanoboyutta i 

 (TAUM) da FESEM analizi analiz sonucunda 

200 nanometre boyutunda 

.  dansitelerinde elde edilen FESEM 

  . 

 

s  

nanoboyutta  

, -1400 mm 

 1900- 2100 mm eninde, boyu 1500-3000 mm ), proses ile 15-

25 santimetreye arak, homojen bir 

  

ne, 

.  nanoboyutta 

 

Anahtar Kelimeler: , Dansite, , A
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A NEW APPROACH TO MINING FOAM CELLS TO NANOSIZE 

 

EMRE BENZER 

 

Prof. S  

 

ABSTRACT 

In this study, a new approach method has been developed to obtain nano-sized sponge 

cells that do not fully open after curing in the block sponge production process. Since 

the structure of the cells of high-density sponges is very dense, cell irregularities are not 

seen much. However, the low-density sponges (14-16-18) most used in the industry 

have an irregular cell structure. One of the important reasons for this is that sponge cells 

do not contain open cells in nanoscale.   

 In this thesis, a new method has been developed to overcome this situation. With the 

developed process, attempts were made to eliminate internal irregularity, to minimize 

post-production collapses and to obtain nano-sized sponge cells. The nano-sized sponge 

cells obtained at this level were FESEM analysis at Erciyes University Technology 

Research Center (TAUM) and 200 nanometer-sized sponge cells were obtained with the 

process developed as a result of the analysis. Sponge cells obtained in different sponge 

densities and nano-sized sponge cells obtained in FESEM images were compared. 

 In this study, sponges of different densities, samples taken from Kayseri Sponge 

Factory, were cross-sectioned and their mechanical behavior with different loadings was 

investigated. Sponge cells, which were processed and formed in nanosize, gave the best 

performance among the samples taken.Sponge casting was completed and the sponge 

block rested on the shelf (1200-1400 mm high, 1900-2100 mm wide, 1500-3000 mm 

long) was compressed up to 15-25 centimeters before the sizing process, with the 

developed process, and a homogeneous structure was obtained. In this study, foam cells 

were tested for hardness and air permeability. According to the results obtained, the 

processed nano-sized sponge cells gave the best performance. 

 Keywords: Curing, Density, Air Permeability, Foam collapse, Open cell   
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Tarihte ilk s

y   500 gibi erken bir tarihte Mayalar ve Aztekler, 

. 1900 

[1]. 

 

. 

sonucunda  birden fazla alanda   

[2]. 

 izosiyanat 

[15].  

 ise ucuz maliyetli poliol   

 [14]. 

 B , 

ile   olarak 

 [3]. 

  

 -6  % 7-

8 seviyesindedir [4]. 

Enerji 

[4]. 

ise;   
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1937  Prof. Otto Bayer [5]. 1940 

ert ger, ilk kez da [5]. 1941 elyaf, 

metal, cam ve s  irici malzeme olarak 

malzeme oldu [5]. 1948 y  ise  [5]. 1953 

anayi [5]. 1960 y

panel   [5]. 1966 anta, 

a   [5]. 1969 otomotiv ve yedek 

malzemelerde poli  tercih edilen malzeme oldu [5]. 1979 i

   [5].  
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1.  

 

1.1. zosiyanat ve poliol tepkimesi 

  

 poliol ve poliizosiyanat 

 katan katalizler  sonucu 

kabarmalar (blowing)  [16]. 

 Poliizosiyanatlar ve polioller 

[17]. 

 En y ve toluen 

 [18]. Her ikisi de kolayca bulunabilen petrokimyasallardan elde 

[20]. MDI, TDI'dan kimyasal olarak daha 

[21]. 

far ger elde edilir [6]. 

 miktarlarda eklenen 

renklendirici, , silikon ve 

rbest hidroksil Polioller, en 

malzemelerine dayal

 mi yoksa sert mi old ecektir [22]. 

polimerizasyon ve 

   [23].  
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Poliol tayin edilirken, poliol if 

arz etmektedir.   

 direkt etkilemektedir [7]. 

Polimerizasyon 

Poli

[8]. 

(Gelling Reaction) [31]. :  

 

Kabarma Reaksiyonu (Blowing Reaction) [32- 34]. : 

 

 

 

 

 verilebilirler. Bu 

yapmak uygun olur. 

ma sahip olurlar [8]. 

 

1.  ve poliol tepkimesi [31].   
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2.  

 

 kada   [9]. 

I. -  

II.  -   

III. -  

 , reaksiyonun 

.  ve amaca 

olarak 5- . Bu zamanda  

 [9]. 

 Poliol ve izosiyanat reaksiyonu 

 . 

si olarak ifade edilir. Buna 

 y  denir  [9]. 

  saniye ile 

saniye  

tayin eder.  Ajanlar bu  

  

 ele veya dokunulan 

cisme zamana kadar 

zamana dokunma s  [9]. 

, denizyolu ya da m edilir 

B
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tutulur. 

  (slabstock) retilir. S

 

,  elastikiyetli 

hava   ve hafif olmala

 [10]. 

[11]. :  

I. - [24]. 

 

II. -  [25]. 

(High Resillence  /  

III. -Visk ler [26]. 

 

IV. - [27]. 

( / Combustion Modified  High 

Resilence  ) 

V. -  [28].  

( / Flaret Foam  )   

 

 [29]. 

verebilir. sertliklerini kaybeder. 

ise sertlik daha uzun zamanda 

kaybederler [29]. 

Visk  / Memory Foam); Visko elastik ' 

personelin seyahatleri 
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zamanla belirli boyutta 

uzama ve   [12]. 

Visk  visko , 

omurga ve  alarak  konfor 

ise;  

-  

- , 

- Omurga, boyun, bel ve ,   

- Uyku  ltarak uyku   

-  .  

Visk belirli boyutta uzama ve  sahip  

[13]. 

, visk . Y malzeme ise tok 

malzemedir,  

Visk

 

,  

Visk [13]. 

 o esnek reket 

kabiliyeti sayesinde  bedenin 

destek  [30]. 

FR / Flaret Foam):  

olarak   ta 

 [28]. 

HR High Resillence):  

  

. Elastik kats ktir. Basma-  kuvvetleri 
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turma  konfor 

tercih sebebidir.  alev- u dir. Yanma 

 

grup  [25]. 
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 (1200-  1900- 2100 

mm en, boyu 15000-30000 mm boy) 

hidrolik 

, boyu 2500 mm  Kilim 

makine (KLM. ARGE.19.02) ile 

 , nanoboyutta s  

2. proses (KLM. ARGE.19.02) 

,  prosesten 
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3.  (KLM. ARGE.19.02) 

 

 ezilmesi; H  nin hidrolik 

pistonlar yard  

 sayesinde 

  ( ekil 3.)    
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, lerlerken ezme 

silindir 

, ( )  

  

 

4.  (KLM. ARGE.19.02) 

  

Bu  kaplama sayesinde 

 "v " eklinde bir 
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3.1- temler  

rnekler (14-16-18-20-22-26-  

 cm  .) 

 

5.   (KLM. ARGE.19.02) 

  

sonucunda 

proses edilen bloktan 20x20 cm lar 

Ay

 

 20x20 cm  

 

 Prosesten ( 5.)  

(TAUM) merkez  tir.  

 

 

120cm 

25 cm 
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3.1.1. FESEM Analizi  

-

u ha  [35]. 

 

[35]. 

,  

r devam eden ekzotermik 

dan a

Fe-S  noktalar (nanodot)  ( Tablo 

1.)  

Hitachi Regulus 8230 FE-SEM 

 merkez 
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Tablo 1. -Sem 

 

 

Numune   
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Tez   proseste, makine maksimum ezme kapasitesinde ezme 

 (maksimum)  14 dansite ve 

  kez(TAUM) 

 deki   

Tablo 2. ezme Fe-

 

 

 

 
 

 

Numune   
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3.1.2 Sertlik-  

                   

(load cell)   6  da  

dansite ve proseslere 

 (KLM. ARGE.19.01) ile i ir. 
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6.  (  

) 
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7.   (KLM. ARGE.19.01) 

 

  

   de 

 

 kil   8  de 
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8. Kuvvet-  

 , prosese girmeyen 

em analiz sonucunda 

de 200 

 

 

  

3.1.3.  

E EN ISO 7231 

 flow-metre)  Bu 

40x40x5 

numuneler 16 dansite, 18 dansite, 20 dansite, 26 dansite ve 28 

numunelerin da  

ik

(MM)

2 4 6 8 10 12 14 16 18 20

18 dansite 10 20 34 55 75 103 130 161 178 221 250

22 dansite 16 28 41 68 87 128 148 189 201 245 300

18 dans 15cm 20 35 46 70 89 135 165 188 285 365 375

18 dans 25 cm 25 40 65 79 118 152 188 203 302 405 421

22 dans 15cm 27 45 55 85 102 175 200 282 403 460 535

22 dans 25 cm 30 48 75 111 125 182 250 311 430 498 585

0 

100 

200 

300 

400 

500 

600 

700 

KUVVET   KUVVET 
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9.  numuneleri 

Numune olara 0 da 

 

 

10. S  

 

(a) (b) 

(c) 
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Toplam 30 adet  15 adedi ise 5 

er a  Elde edi

ablo  Calibration 

of the Portable Foam Porosity Meter (CellFlo) kodu TGC-CELLFLO ( ekil 10.)  

 

Tablo 3.  

 

NUMUNE DURUMU  

  
16 DANS 18 DANS 20 DANS 26 DANS 28 DANS 

1  52 45 38 30 28 

2  53 44 35 29 25 

3  55 41 37 33 27 

4  48 40 33 28 18 

5  45 39 32 25 17 

6  47 39 34 26 14 
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11. Minitab i  

 

 

15  hava 

. (Tablo 3.) 

-5-

(Tablo 3.)  ano boyutta yeni 

  

Minitabda g

n uzakta iken nanoboyutta elde edilen numuneler birbirlerine 
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inde sert 

 

 

TS EN 1957 

boyutunda elde edilen 22 dansite  

olarak  
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 e de % 

 

TSE EN ISO 7231 ise 16, 18, 20, 26 ve 28 dansitede 6 adet 

toplam 30 adet   reler elde edilen 
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