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(1) The oxygen content of air is 20.9 % and most materials are easily oxidized when in contact with 

air. 
(2) Polymer radicals are formed by heat or mechanical shear stress in extrusion and injection molding 
   and peroxy radicals are rapidly formed by oxygen and residual metal components. 
(3) Plastics become brittle or the MI of plastics decreases because of reaction of radicals. Also, the  

MI of plastics increases due to degradation rendering it hard to use. 
(4) Polyamide has the issue of discoloration and strength degradation when used at high 

 temperatures for prolonged periods. 
(5) To solve these challenges, heat stabilizers (a type of inorganic inhibitor) and antioxidants are 

 applied to polyamides. 
 

 
                             <Figure 1. Plastics stabilizer> 
 

 
 

(1) Free radical reaction occurs when plastics decompose due to heat, oxygen, light, etc. Free 

 radicals are atoms, molecules, or ions with unpaired electrons, and they are expressed as R∙. 

(2) Free radicals are in unstable and try to grab electrons from other molecules. 
(3) Free radicals are continually formed by oxidation, and the properties of plastics (strength, 

 molecular weight) decrease due to polymer chain degradation. 
(4) Antioxidants prevent oxidation reactions. (Initiation, propagation reactions) 
 
    1) Initiation reaction (Initiated by light, oxygen, heat, catalyst, etc.) 
                 RH              R∙             
              ROOH            RO∙ + ∙OH       
   2) Propagation reaction 

       R∙ + O2           ROO∙     
             RO∙ + R’H         ROH  + R’∙ 

ROO∙ + R’H         ROOH  + R’∙ 
 
 

2. Mechanism of Antioxidant 

1. Summary 
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3.1. Summary 
(1) Mechanical properties and surface properties of PA66 decrease because of polymer oxidation 

when in high temperature for prolonged periods. It differs according to the temperature, time, and 
size of a given specimen. 

(2) The heat resistance of PA66 can be improved by adding antioxidants and heat stabilizers. 
 
3.2. Heat resistance of PA66 unfilled grade 

This graph displays the heat resistance (Retention rate of tensile, flexural, and impact strength of 

KEPAMID 2300MR, PA66 unfilled grade at 140 ℃. 2300MR grade doesn’t contain heat stabilizers 

so its mechanical properties consistently decrease from the beginning of the test, retention rate of 
properties is under 50 % and it is about 10 % at 2000 h. 

 
 

 
 

[Figure 2] Retention rates of strength of KEPAMID 2300MR at 140 ℃ 

 
3.3. Heat resistance of PA66 G/F-reinforced grades 
This figure shows the heat resistance (retention rate of tensile, flexural and impact strength) of PA66 

glass fiber 30% reinforced grades, and KEPAMID 2330GF series at 140 ℃. 2330GF is a natural-

colored product while 2330GFO BK02 is a black-colored product. Neither contains heat stabilizers. 
For heat stabilizers, both 2330GFH (natural-colored) and 2330GFK BK02 (black-colored) are 
suitable. You can see heat resistance grades that contain heat stabilizers have higher retention rates 
of strength, especially impact strength. 
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[Figure 3] Retention rates of tensile strength of KEPAMID 2330GF series at 140 ℃ 

 
 

 
 
 
 
 

[Figure 4] Retention rates of flexural strength of KEPAMID 2330GF series at 140 ℃ 
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[Figure 5] Retention rates of impact strength of KEPAMID 2330GF series at 140 ℃ 

 
3.4. Heat resistance of PA66 impact modified grades 

The following figures display the heat resistance (retention rate of tensile, flexural, and impact 

strength) of PA66 impact-modified grades, KEPAMID 2300ST series at 140 ℃. 2300ST is a natural-

colored product while 2300ST BK is a black-colored product. Neither contains heat stabilizers. For 
heat stabilizers, both 2300STH (natural-colored) and 2300STH BK (black-colored) are suitable. You 
can see heat resistance grades that contain heat stabilizer have higher retention rates of strength, 
especially impact strength. 
 

 
 
 

[Figure 6] Retention rates of tensile strength of KEPAMID 2300ST series at 140 ℃ 
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[Figure 7] Retention rates of flexural strength of KEPAMID 2300ST series at 140 ℃ 

 
 
 

 
 
 
 

[Figure 8] Retention rates of impact strength of KEPAMID 2300ST series at 140 ℃ 

 
 
 



 

    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HQ  
Mapo-daero 119 (Gongdeok-dong) Hyeoseong Bldg. 
Mapo-gu, Seoul, Korea  
Tel 82-2-707-6840 ~ 8, Telefax 82-2-714-9235 
 
KEP Americas 
106 North Denton Tap Road Suite 210-202 Coppell, 
TX 75019, USA  
Tel +1 888 KEPITAL, Telefax +1 888 537-3291  
 
KEP Europe GmbH 
Rheingaustrasse 190-196 D-65203 Wiesbaden, Germany 
Tel +49 (0)611 962-7381, Telefax +49 (0)611 962-9132 
 
KEP China 
A1905, HongQiao Nanfeng  Plaza, 100 Zunyi Road, 
Shanghai, China 
Tel +86 21 6237-1972, Telefax +86 21 6237-1803  
 
 
Disclaimer: The information contained in this data sheet is based on our current knowledge and experience, so it 

may change as new knowledge and experience becomes available. This information is based on only above-
mentioned product produced in Korea Engineering Plastics Co., Ltd. (“KEP”) through relevant test methods and 
conditions and doesn’t relate to any products made of this product with the inclusion of other additives, such as 
processing aids or colorants. This information should not be construed as a promise or guarantee of specific 
properties of this product described or its suitability for a particular application, so users make their own 
determination as to its suitability to their purposes prior to use this product. It is the sole responsibility of the users 
to investigate whether any existing patents are infringed by the use of this product. This product is not intended 
for use in medical and dental implants and users should meet all safety and health standards. KEP makes no 
warranty and assumes no liability in connection with any use of this information. 

 
 
 
 
 
 
 
 


