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FORD LABORATORY TEST METHOD BP 101-01

RUBBER - DEGRADATION BY OZONE

Application

This method is used to assess the resistance of rubber materials to accelerated ozone attack under static
and dynamic conditions

Scope

This method gives procedures for estimating the comparative ability of soft elastomeric materials to
withstand the effects of cracking in a controlled ozone environment when held under constant strain or when
subjected to dynamic strain. Tests can be performed on flat sheet (slab stock), standard specimens
prepared from parts, or actual parts.

Apparatus Required

Ozone Test Cabinet
The cabinet interior shall be constructed of a material that will not be affected by ozone and shall be
designated to allow suspending mounted test specimens without shielding or masking any
specimen from the ozonefair flow. The ozone-air mixture must be introduced into the chamber and
circulated in a manner that provides uniformity of temperature and ozone concentration throughout
the chamber. The ozone concentration and chamber temperature shall be continuously controlled
and recorded.

NOTE: It is recommended that the ozone generator be of the ultraviolet lamp type to avoid the
possibility of forming oxides of nitrogen. Avoid observing the lamp when in operation as serious eye
injury may result. As ozone in concentrations higher than ambient may be hazardous to health,
avoid breathing concentrated ozone when introducing or inspecting samples in the chamber.
Equipment that discharges ozone at quantities greater than 0.05 ppm into the laboratory should be
exhausted to the outside atmosphere.

Equipment is available that automatically controls the ozone concentration, temperature, and
provides an autographic record of these conditions. As additional assurance of uniform ozone
exposure over and above that which is provided by air handling provisions of the chamber, a moving
specimen carrier for circulating the specimens along a predetermined path in a plane normal to the
gas flow is permissible. Intake air should be filtered to remove particles. Dynamic flex apparatus in
conformance to ASTM D 3395 with adjustable shaft movement of 12 - 50 mm incorporated in the
chamber design are recommended.

Date Action Revisions
2001 08 23 Revised Editorial — no technical change A. Cockman
1991 10 03
Brinted coples are uncontrolied Page 1 of 10

Copyright © 2001, Ford Global Technologies, Inc.

Documents
Copyright by the Ford Motor Company

Fri Aug 26 22:42:47 2016
Full document details: FORD FLTM BP 101-01 2001


http://www.avadocuments.com/doc/ford-fltm-bp-101-01-2001
http://www.avadocuments.com/doc/ford-fltm-bp-101-01-2001

&Mﬁﬁf%ﬁ%ﬁ(&g@

FORD LABORATORY TEST METHOD BP 101-01

Unless defined in the applicable Engineering Materials Specification, Engineering Specification, or
Engineering print, the following standard conditions are to be met:

Ozone concentration; 50 + 5 pphm (50 mPa partial pressure)
Temperature: 38 + 1 °C

Duration of exposure: 70 +2 h

Air-Ozone replacement rate (throughput): 1.2 - 2.0 changes/min
Air-Ozone velocity over specimens: 60 + 5 cm/s

Calibration method and frequency will be defined by Ford Motor Company (to be established).

Sources for equipment capable of meeting the requirements of this method are as follows:

Hampden Test Equipment Ltd. Mast Development Co.
Unit 5, Bunting Road Industrial Estate 2212 E. Twelfth St.
Kingsthorpe Davenport, lowa 52803
Northampton NN2 6EB USA

United Kingdom

Nordman Rossman & Co. Ozone Research Corp.
D2000 Hamburg 11 3840 North 40th Ave.
Kajen 2 Phoenix, Arizona 85018
Germany USA

Clamps
For holding test specimens at the specified elongation and constructed from material inert to ozone
- e.g. steel, aluminum, or polymethylmethacrylate.

Mandrels
For wrapping specimens to achieve specified surface elongation of rubber hose, tubing, weather-
strip, etc., constructed from extruded aluminum tubing, varnished wood "dowel rod", steel rod or any
material capable of retaining a known diameter and is inert to ozone.

Compression Plates
According to ASTM D 395 for compressing components, or portions of components, to simulate
service.

Ozone-Resistant Coatings
For protection of heavily-stressed areas adjacent to clamps or wire. It is recommended that all
exposed rubber surfaces not required for evaluation be protected in order to minimize ozone stress-
crack "relaxation" of the specimen in tension. (Note: Chlorosulfonated polyethylene paint, e.g.
"Hypalon", or brushed on melted and resolidified paraffin wax have been found suitable.)
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FORD LABORATORY TEST METHOD BP 101-01

Magnifier
Hand-held or table-mounted 2X magnifier and good light source. (Note: 7X for evaluating critical
compaonents, those tested under dynamic conditions; e.g., brake hoses, rubber coated cloth, and
diaphragm materials.)

Fixtures (various)
For mounting specimens to mobile test piece carrier in the chamber, mandrel mounting, clamps
and brackets for dynamic ozone testing, and actual component assemblies for installations of
elastomeric parts according to simulated in service conditions.

Specimen Holder
Available from Atlas Electric Devices Co. Refer to Figure 1.

Flexible Rule
Typical plastic "pocket scale” graduated in 1 mm divisions for measuring distance increase between
bench marks on both straight and mandrel-mounted specimens.

Materials Required

Marketing Devices
For applying "bench marks" to establish elongation of specimens. Marking techniques may include
use of aluminum powder with wedge applicators, and light-colored opague inks and vinyl "flags” for
dark materials or various dark ink pens for light materials.

Fastening Wire
For securing mandrel-mounted specimens. It may be soft stainless steel, aluminum, or enameled
copper wire of a diameter that permits controlled installation of test specimens onto the mandrel.

Conditioning and Test Conditions
All test values indicated herein are based on material conditioned in a controlled atmosphere of 23 +/- 2 °C

and 50 +/- 5 % relative humidity for not less than 24 h prior to testing and tested under the same conditions
unless otherwise specified.
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