
Flexibility and Bend Radius
(REPRINTED FROM RMA HOSE HANDBOOK IP-2 SIXTH EDITION 1996)
Flexibility and minimum bend radius are important factors in hose design and selection if it is known that the 
hose will be subjected to sharp curvatures in normal use. When bent at an angle too sharp, hose may kink or 
flatten in the cross-section. The reinforcement may also be unduly stressed or distorted and the hose life  
shortened.

Adequate flexibility means the hose should be able to conform to the smallest anticipated bend radius without 
overstress. The minimum bend radius is generally specified for each hose in this catalog. This is the radius to 
which the hose can be bent in service without damage or appreciably shortening its life. The radius is measured 
to the inside of the curvature.

Formula to determine minimum hose length given hose bend radius and degree of bend required:
      A
      360˚
where:
  A = Angle of bend
  B = Given bend radius of hose
  L = Minimum length of hose to make bend (Bend must be made equally along this portion of hose length).
  π  = (Pi) 3.14

Example: To make a 60º bend at a hoses' rated minimum bend radius of 6.25". . .

      60
      360

Thus, the bend must be made over approximately 6½ inches of hose length. The bend radius used must be 
equal to or greater than the rated minimum bend radius. Bending the hose to a smaller bend radius than 
minimum may kink the hose and result in damage and early failure.

Oil and Gas Resistance
Rubber hose is used to convey petroleum products both in the crude and refined stages. The aromatic content of 
refined gasoline is often adjusted to control the octane rating. The presence of aromatic hydrocarbons in this fuel 
generally has a greater effect on rubber components than do aliphatic hydrocarbons. Aromatic materials in con-
tact with rubber tend to soften it and reduce its physical properties. For long lasting service, the buyer of gasoline 
hose should inform the hose manufacturer of the aromatic content of the fuel to be handled so that the proper 
tube compound can be recommended for the specific application.

The effect of oil on rubber depends on a number of factors that include the type of rubber compound, the compo-
sition of the oil, the temperature and time of exposure. Rubber compounds can be classified as to their degree of 
oil resistance based on their physical properties after exposure to a standard test fluid. In this RMA classification, 
the rubber samples are immersed in IRM 903 oil at 100ºC for 70 hours. (See ASTM Method D-471 for a detailed 
description of the oil and the testing procedure.) As a guide to user of hose in contact with oil, the oil resistance 
classes and a corresponding description are listed.

Physical Properties After Exposure to Oil

Class Volume Change Maximum Tensile Strength Retained

Class A  (High Oil Resistance) +25% 80%

Class B  (Medium/High Oil Resistance) +65% 50%

Class C  (Medium Oil Resistance) +100% 40%

x 2 x 3.14 x 6.25 = 6.54"

x 2πB = L
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