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•	 “Global accident statistics show that side impacts account for approximately 30% of all impacts and 

35% of the total fatalities.”~German In Depth Accident Study – GIDAS, National Automotive Sampling 
System – NASS & BMW accident databases1

•	 Automakers can use injection-molded plastic parts in door interiors to reduce weight in vehicles 
while meeting side impact protection standards. The 2005 Mustang and 2006 PT Cruiser are two 
examples. 2,3,4,5,6

•	 The 2005 Mustang has a plastic door trim with an integrated acoustic chamber and subwoofer 
that saves more than 18 lbs. per vehicle. “This is the first door ever produced with an eight-inch 
subwoofer enclosed within a hermetically sealed acoustic chamber.”4

•	 The 2005 Mustang door has two fewer subwoofers7, but an increase in sound quality.2

•	 The integration of parts decreased the need for a separate pelvic cushioning component in the 
door. Instead, the door’s acoustic chamber is designed with a collapsible wall in the side impact 
zone that allows the vehicle to meet side impact standards without the use of a standard hip 
bolster.2

•	 The 2006 PT Cruiser also utilizes plastic for parts consolidation. Its “RackLift™” window regulator 
system is made of injection molded plastic nylon components that reduce the typical 21 parts of a 
traditional steel window lift system to just 13 parts—a 33% parts reduction.8

•	 “Compared to conventional steel [window lift] designs, the RackLift™ system achieves a 25% mass 
reduction—saving 6 to 14 lb (2.7 to 6.4 kg) per four-door vehicle—and an approximate 15% reduction 
in cost largely through consolidation and elimination of parts (eight fewer parts and three fewer 
attachment points than the previous system).” 9

•	 The 2005 PT Cruiser without the plastic window lift system and the 2006 PT Cruiser with the plastic 
window lift system were both NHTSA-rated with a 4-star front side-impact crash rating and a 5-star 
rear side-impact crash rating; safety was not compromised.5

•	 According to the Society of Plastics Engineers, the 2006 PT Cruiser all-plastic window lift system 
“improved crash performance and durability.”3

Additional Information
•	 According to Deborah F. Mielewski, a plastics research technical leader at Ford, a single injection-

molded plastic part can do the job of many metal pieces welded together.10

•	 The Society of Plastics Engineers (SPE) awarded the all-plastic 2006 PT Cruiser window lift system 
with a 2005 Innovation Award,and the 2005 Mustang’s plastic door trim with integrated acoustic 
chamber and subwoofer with a Body Interior Category Award and the 2004 SPE Automotive 
Division Grand Award for “The Most Innovative Use of Plastics.”3,4

 

Using plastic to consolidate parts in 
door modules can reduce weight and 
maintain or improve side impact safety

The integrated acoustic chamber and 
subwoofer in the 2005 Ford Mustang 

saves more than 18 lbs. and enhances 
safety by using a collapsible plastic hip 

cushioning component.*

Used with permission. Courtesy of Visteon Corporation (2007).

By converting from steel to plastic, 
the 2006 PT Cruiser’s all-plastic 
window lift system achieved 25% 
lower mass and maintained a 5-star 
rear side-impact crash rating.*

*Information drawn from bullets.

Used with permission. Courtesy of the SPE Automotive Division.

“A specialized blend of polypropylene was developed for 
this subwoofer application. Glass fiber provides the stiffness 
required for the subwoofer and is impact-modified to perform 
as an integrated pelvic impact bolster.”2 The design of the 
subwoofer chamber integrated the characteristics of a pelvic 
impact bolster. This allowed for the elimination of a separate 
bolster as well as increasing the volume of the chamber for 
the subwoofer.2

Used with permission. Courtesy of Visteon Corporation (2007).
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