
Tensile stress and strain
Stress/Strain is the most used piece of design data for a plastic 
material:
•  Defi nes the relationship between applied load and resulting 

deformation in simple tension.
• Defi nes the stiffness or modulus in simple tension.
• Defi nes the maximum load a material can sustain without permanent 
damage.
•  Area under the stress/strain curve is an indication of the energy 

absorbing capability of the material.
• Defi nes the ultimate stretch a plastic can attain before failure.
• Only accurate for short term loading.

Stress
Applied load, normalized by the supporting cross sectional area. Stress is 
reported in pounds per square inch (psi) or Mega Pascals (MPa).

Strain
Deformation or stretch normalized by the original length. Strain is 
reported in percentage (%), inch per inch (in/in), or mm/mm.

Modulus (tensile)
Stiffness, the ratio of stress/strain. The tensile modulus is reported in psi 
or Giga Pascals (GPa).

Yield stress
The initial stress at which an increase in strain occurs without an 
increase in stress.

Ultimate elongation
Maximum possible elongation (usually much larger than the yield strain-
the strain at yield stress).
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Figure 1
Typical stress/strain diagram

note
Curves shown here may extend beyond 8% elongation.

Yield stress Yield stress 
61MPa61MPa

Modulus  = 61 MPa 13.2%Modulus  = 61 MPa 13.2%
= 1906 MPa= 1906 MPa
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Figure 2
ASTM D638 Tensile specimens

Type IVType IV
(Elastomers)(Elastomers)

Type VType V
(limited material)(limited material)

Type IType I
(preferred)(preferred)

Increasing glass content:
• Increases modulus.
• Increases maximum load capability.
• Decreases elongation.
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Figure 3 Strain (%)Strain (%)
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THE MATERIALS, PRODUCTS AND SERVICES OF SABIC INNOVATIVE PLASTICS HOLDING BV, ITS SUBSIDIARIES AND AFFILIATES (“SELLER”), 
ARE SOLD SUBJECT TO SELLER’S STANDARD CONDITIONS OF SALE, WHICH CAN BE FOUND AT http://www.sabic-ip.com AND ARE 
AVAILABLE UPON REQUEST.  ALTHOUGH ANY INFORMATION OR RECOMMENDATION CONTAINED HEREIN IS GIVEN IN GOOD FAITH, 
SELLER MAKES NO WARRANTY OR GUARANTEE, EXPRESS OR IMPLIED,  (i) THAT THE RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER 
END-USE CONDITIONS, OR (ii) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN INCORPORATING SELLER’S PRODUCTS, SERVICES 
OR RECOMMENDATIONS.  EXCEPT AS PROVIDED IN SELLER’S STANDARD CONDITIONS OF SALE, SELLER SHALL NOT BE RESPONSIBLE FOR 
ANY LOSS RESULTING FROM ANY USE OF ITS PRODUCTS OR SERVICES DESCRIBED HEREIN.  Each user is responsible for making its own 
determination as to the suitability of Seller’s products, services or recommendations for the user’s particular use through appropriate 
end-use testing and analysis.  Nothing in any document or oral statement shall be deemed to alter or waive any provision of Seller’s 
Standard Conditions of Sale or this Disclaimer, unless it is specifically agreed to in a writing signed by Seller.  No statement by Seller 
concerning a possible use of any product, service or design is intended, or should be construed, to grant any license under any patent 
or other intellectual property right of Seller or as a recommendation for the use of such product, service or design in a manner that 
infringes any patent or other intellectual property right.

SABIC Innovative Plastics is a trademark of SABIC Holding Europe BV
* Valox* is a trademark of SABIC Innovative Plastics IP BV
© Copyright 2008 SABIC Innovative Plastics IP BV. All rights reserved.

Flow direction:
• Higher modulus.
• Higher yield strength.
• Lower elongation.
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Increasing rate:
• Increases modulus.
• Decreases elongation.
• Increases yield stress.
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More stress/strain plots for a variety of resins are available through our Multipoint Data tools on-line at sabic-ip.com.

A plot of tensile modulus vs. temperature (fi g 7).
This Shows the same transitions measured in 
Dynamic Mechanical Analysis.

Increasing temperature:
• Decreases modulus.
• Decreases maximum load capability.
• May increase or decrease elongation.
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(Notice the rapid (Notice the rapid 
change in Modulus change in Modulus 
near Tg - 120°F)near Tg - 120°F)

Valox 357 resinValox 357 resin
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Figure 7 Temp. (°F)Temp. (°F)
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