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Tensile Creep
Radel® R-5000 PPSU

When a plastic component is subjected to a load, there 
will be a predictable deformation. If the load is sustained, 
the deformation will continue to increase without any 
increase in load. This deformation is commonly referred 
to as creep. When designing for sustained load, it is 
important to include creep in the deformation calculations. 
The use of the creep modulus instead of the elastic 
modulus in the design calculations will account for the 
deformation due to creep. Creep modulus, however, is  
not a constant. Rather, it is defined as the ratio of stress  
to strain at a specified time interval and temperature.

The method used to determine the creep characteristics 
of Radel® R-5000 polyphenylsulfone (PPSU) was ASTM 
D2990, which is quite similar to ISO 899. The test 

specimen used was an ASTM D638 Type I tensile bar.  
Five stress levels were used: 3 MPa (430 psi), 7 MPa 
(1,010 psi), 10 MPa (1,450 psi), 20 MPa (2,900 psi), and  
30 MPa (4,350 psi). The gauge length used was 25 mm 
(0.1 inch). Tests were conducted at three temperatures: 
23 °C (73 °F), 95 °C (203 °F) and 160 °C (320 °F). The 
elongation was monitored at time intervals up to 2,000 
hours. Strain was calculated by dividing the elongation by 
the initial length and multiplying by 100. At 160 °C (320 °F)  
and 30 MPa (4,350 psi), rupture occurs in less than 10 
hours. Creep modulus versus time curves are shown in 
Figures 1 through 3; isochronous stress/strain curves are 
shown in Figures 4 through 6.

Figure 1: Creep modulus at 23 °C (73 °F) 
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Figure 2: Creep modulus at 95 °C (203 °F) 

Time [ hours ]

2,000

1,500

1,000

500

0 

300

250

200

150

100

50

0
2,0001,5001,0005000

M
o

d
ul

us
 [ 

M
P

a 
] M

o
d

ulus [ kpsi ]3 MPa ( 430 psi )
7 MPa ( 1,010 psi )
10 MPa ( 1,450 psi )
20 MPa ( 2,900 psi )
30 MPa ( 4,350 psi )



Material Safety Data Sheets (MSDS) are available by emailing us or contacting your sales representative. Always consult the appropriate MSDS 
before using any of our products. Neither Solvay Specialty Polymers nor any of its affiliates makes any warranty, express or implied, including 
merchantability or fitness for use, or accepts any liability in connection with this product, related information or its use. Some applications 
of which Solvay’s products may be proposed to be used are regulated or restricted by applicable laws and regulations or by national or 
international standards and in some cases by Solvay’s recommendation, including applications of food/feed, water treatment, medical, 
pharmaceuticals, and personal care. Only products designated as part of the Solviva® family of biomaterials may be considered as candidates 
for use in implantable medical devices. The user alone must finally determine suitability of any information or products for any contemplated 
use in compliance with applicable law, the manner of use and whether any patents are infringed. The information and the products are for 
use by technically skilled persons at their own discretion and risk and does not relate to the use of this product in combination with any other 
substance or any other process. This is not a license under any patent or other proprietary right. All trademarks and registered trademarks are 
property of the companies that comprise Solvay Group or their respective owners. 

© 2013 Solvay Specialty Polymers. All rights reserved.  D 08/2004  |  R 11/2013  |  Version 3.2

	SpecialtyPolymers.EMEA@solvay.com | Europe, Middle East and Africa

	SpecialtyPolymers.Americas@solvay.com | Americas

	SpecialtyPolymers.Asia@solvay.com | Asia Pacific

www.solvay.com

Figure 3: Creep modulus at 160 °C (320 °F) 
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Figure 4: Isochronous stress/strain curves  
at 23 °C (73 °F) 
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Figure 5: Isochronous stress/strain curves  
at 95 °C (203 °F) 
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Figure 6: Isochronous stress/strain curves  
at 160 °C (320 °F) 
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