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POLYESTER RESIN, GLASS FIBER REINFORCED,  ESB-M3D145-A 
  LOW SHRINKAGE 
 
1. SCOPE 
 

This specification defines the requirements of a glass reinforced polyester resin material with very low 
shrink characteristics. 

 
2. APPLICATION 
 

This specification was released originally for compression molded exterior parts such as truck hoods 
and liftgates. 

 
3. REQUIREMENTS 
 
 3.1 STANDARD REQUIREMENTS FOR PRODUCTION MATERIALS 
 

Material suppliers and part producers must conform to the Company's Standard Requirements 
For Production Materials (WSS-M99P1111-A). 

 
  3.1.1 Process Potential and Capability 
 
   . Short-term process potential study must be conducted using 25 subgroups from 

one lot, and submitted to the Product Materials Engineering Office prior to 
production start-up. 

 
   . Long-term process capability study must be conducted using a sample made up 

of one subgroup from each of 25 production lots, and submitted to the Product 
Materials Engineering Office. 

 
  3.1.2 Standard Deviation Estimate (s) 
 

Estimate the process standard deviation (the estimate is shown as s - "sigma hat"). 
Using the existing sample size calculate: 

 
    σ = R/d2 
 

where R is the average of the subgroup ranges (for periods with the ranges in 
control) and d2 is a constant varying by sample size, as shown in the partial table 
below: 

 
   n  6  7  8  9   10 
   d2  2.53  2.70  2.85  2.97  3.08 
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 3.2 MOLDED TEST SPECIMENS 
 
  3.2.1 Preparation of Test Specimens 
 

All test specimens shall be prepared from cross-ply molded plaques or equivalent, 
with a nominal thickness of 2.54 +/- 0.25 mm.  Prepared specimens must show no 
evidence of fiber tear or loose fiber strands protruding from the specimens. 

 
Paragraphs 3.2.8, 3.2.9, 3.2.10, and 3.2.11 shall have a minimum of 6 specimens per 
subgroup (ref Ford Continuing Process Control and Process Capability Improvement 
Manual).  Three of the specimens shall be oriented in one direction with the other 3 
perpendicular to the first group. 

 
The minimum acceptable individual values (paras 3.2.9, 3.2.10 and 3.2.11) shall be 
determined by calculating the estimated process standard deviation (para 3.1.2). 

 
  3.2.2 Color   Natural or as specified on 
     the engineering drawing. 
 
  3.2.3 Glass Fiber Content, by weight,  25% 
   Average min 
 

Test Method:  Weigh each of three 645 mm2 test specimens, randomly selected from 
different locations (at least 150 mm apart) on the test plaque or part.  Place the 
specimens in tared crucibles and ignite in a muffle furnace maintained at 425 +/- 5 °C 
for 30 min.  Increase temperature to 650 +/- 28 °C for 60 min.  Cool slowly to 23 +/- 2 
°C and weigh the residues.  Boil the glass fibers and filler residue in a 5% by volume 
hydrochloric acid solution for 15 min.  

 
If the hydrochloric acid solution does not completely dissolve the filler residue, 
alternate reagents should be used until all fillers are removed.  Rinse the glass fibers 
several times with distilled water before drying in an oven for 2 h at 120 +/- 2 °C.  After 
cooling, weigh the crucibles and calculate the percent of glass fiber as follows: 

 
Wt. % Glass Fbr. = wt. of washed glass fibers residue   x 100 

     original wt. of specimen  
     
 

Note:  Those suppliers who determine percent glass fiber content by volume must 
convert this value to percent by weight. 

 
  3.2.4 Glass Fiber Length, min  25.4 mm 
 
  3.2.5 Filler Content, by weight, max  50% 
 

Test Method:  Conduct on specimens used in glass fiber content determination (para 
3.4.3). 

 
  3.2.6 Specific Gravity, max  2.0 
   (ASTM D 792) 
 
  3.2.7 Water Absorption, max  1.0% 
   (ASTM D 570, 24 h immersion) 

Copyright Ford Motor Company 
Provided by IHS Markit under license with FORD Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: FORD ESB-M3D145-A 2004

http://www.avadocuments.com/doc/ford-esb-m3d145-a-2004
http://www.avadocuments.com/doc/ford-esb-m3d145-a-2004

