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	1. 

MUSIC UP. FADE UP to program open. 

TITLE: Reducing Die 

      Variability

 
	

	2.

FADE TO title.

TITLE: The Challenge
	

	3.

Pan or dolly shot of '98 Taurus 


	VOICE OVER NARRATOR
Today's automotive designs are composed

primarily of free form shapes.

	4.

Pan '98 Lincoln I/P


	Individual components have also become more complex.

	5. 

CU Taurus head lamp
	Reflectors like this have replaced the smooth parabolic ones. 

	6.

Show misalignment of the halves of a tail light .


	VOICE OVER NARRATOR

Additionally, parts manufactured in different mold cavities are not interchangeable because of undetermined variances in the molded parts.

	7.

Show other examples of the new headlight shapes and facets.

FADE TO black
	A manufacturer MUST be able to measure these complex shapes in order to economically produce them repeatedly and, in some cases, meet government regulations.

	8.

FADE TO title.

TITLE: The Solution


	

	9.

DISSOLVE to Measurement Device working at Hallmark Plant 


	Free Form Metrology was developed by the Ford Research Lab and Visteon to accurately measure complex shapes and to facilitate their manufacture and reduce die set variability.

	10. 

Show people examining headlamp reflector
	The process was created to assist Visteon in resolving a problem of unacceptable headlamp beam patterns that prevented vehicle certification.

	11. 

Show engineers in front of tool discussing mold.


	VOICE OVER NARRATOR

Traditional inspection methods could not determine whether errors were in the optics design, tooling or manufacture. 

	12.

Show measurement tool working
	Free Form Metrology uses laser scanning to capture the geometry of a complex headlamp reflector die.  It traced the root cause of the problem to geometric errors in the tooling.

	13.

Show Computer  representations

Hilite green areas
	A computer model of the head lamp reflector die was aligned and compared to  design intent with deviations represented as a color-coded error map.  Here, green indicates design conformity.

	14.

Show additional computer representations

Hilite red then blue areas
	Red and blue indicate significant deviations from design intent.  These error maps were then used in the tool making process to find and eliminate sources of error.

	15.

Graphic figure 1 from computer screen:  Error map of tool made before Free Form Metrology.

Hilite blue areas
	This is the error map for a tool that was manufactured without using Free Form Metrology.  Blue areas indicate significant deviations from the intended shape.  Parts made from this tool had an  unacceptable beam pattern.

	16.

Graphic figure 2 from computer screen: Error map of tool above after FFM.

Hilite green areas
	VOICE OVER NARRATOR

This is the error map of a similar tool now being manufactured using Free Form Metrology techniques.  Green indicates adherence to the intended design specifications.

	17.

Engineers standing in front of mold discussing parts
	Free Form Metrology is also being used to investigate why parts from different mold tools are not interchangeable.  

	18.

CU Ford Ranger park and turn light and scanning of mold cavities.
	First, laser scanning is used to capture both core and cavity mold tool geometry.

	19.

Computer screen of error map
	Analytical geometric techniques are then used to emulate die closure so that a model of the interior  is represented as a "color distance map." 

	20.

Engineers examining reflectors
	Which shows that non-interchangeability of the reflectors is caused by geometric differences in the mold tools. 

	21.

Computer graphic figure 3; die closure "A" & 4; die closure "C"

FADE TO Black
	VOICE OVER NARRATOR

These "color distance maps" illustrate the differences in two mold cavities for the Ranger park and turn reflector.   Though both molds were within tolerances, the mold thickness discrepancies caused the parts to warp differently on cooling, and consequently, caused 

non-interchangeability.   

	22.

FADE TO title.

TITLE: The Results

FADE TO Black


	

	23.

REDUCE video to window ADD type to border throughout narrative

TYPE: Technology 

SUPER IN WINDOW:

1. Industry First 

2. Guaranteed Same Parts interchangeability

3. 1st time Accuracy of Reflecting Surfaces.

VIDEO: Shot of measurement tool and a '98 Lincoln tail light.

FADE TO Black
	Free Form Metrology is 'first of its kind' laser measurement technology.  Its application to  plastic parts molding tools, results in guaranteed same parts interchangeability and first-time accuracy of reflecting surfaces.  It also reduces the variability resulting from different die sets.

	24.

REDUCE video to window ADD type to border throughout narrative

SUPER IN WINDOW:

Patents

TYPE: Technology-Patents

VIDEO: Show Patents and shots of each of the Specialists named.

FADE TO Black
	VOICE OVER NARRATOR

Six United States patents have been awarded for 

the basic technology called Free Form Metrology

used in Die Variability Reduction.

	25.

REDUCE video to window ADD type to border throughout narrative

TYPE: Technology- Publications,

SUPER IN WINDOW:

Invention Disclosures 

ADD: Publications

ADD: Corporate Awards

VIDEO: Measurement tool at work.

FADE TO Black
	Two additional Invention Disclosures are under development.

The nominees have published several papers and technical reports and been honored with numerous corporate awards related to this invention. 

	26.

REDUCE video to window ADD type to border throughout narrative

SUPER IN WINDOW:

Invention will impact all aspects of manufacturing 

TYPE: Technology- Vehicle programs

VIDEO: Measurement tool at work.

FADE TO black
	VOICE OVER NARRATOR
Free Form Metrology is currently being used in the production of all complex headlamp reflector dies for Visteon and is required for die signoff.

Its core technology can be applied to all free form parts produced by machining, casting, molding or stamping.  Consequently, it will be beneficial across all vehicle lines in the future.

	27.

FADE TO Title.

TITLE: The Results
	

	28.

REDUCE video to window ADD type to border throughout narrative

VIDEO: Continue measurement tool at work.

TYPE: Company Benefits

ADD: Quality/Reliability

SUPER IN WINDOW:

1. More Accurate Tooling

2. Improved Headlight                    Performance

3. Reduces Part                                         Variability

4. Improves Quality of Fit and Finish

5. Improves Detection of Deviation from Design

6. Reduces Material Usage

7. Reduces Scrap

FADE TO Black
	VOICE OVER NARRATOR
The technology for reducing die variability results in more accurate tooling for improved headlight performance…

It reduces part variability, improving quality of  fit and finish…

It improves the ability to detect deviations from design intent reducing the number of prototypes required.

It reduces the amount of material used in plastic molds and…

It reduces scrap. 



	29.

REDUCE video to window ADD type to border throughout narrative

VIDEO: Continue measurement tool at work.

TYPE: Company Benefits 

ADD: Cost Benefits

SUPER IN WINDOW:

1. $4,000,000 Savings at Sandusky

2. Greater Savings at Other Visteon Plants

Fade to Black
	VOICE OVER NARRATOR

Cost savings in one year at the Sandusky Plant will be approximately four million dollars.

Greater savings will be realized at Visteon's six other plants since the parts they produce are larger and have greater material use. 

	30.

MUSIC UP then under

TITLE:

 Reducing Die Variability

TYPE:
The Challenge



The Solution



The Results

FADE TO BLACK. MUSIC OUT.

DURATION: PROX: 4:30

Word Count: 645


	VOICE OVER NARRATOR

Reducing Die Variability…

The challenge?  Develop a method of accurately measuring the free form shapes of automotive designs today.

The Solution?  Free Form Metrology… 

A laser-based, computerized, analytic measuring tool and methodology.

The ability to measure and compare free form dies and parts for the purpose of repeatability. 

The ability to measure and compare free form parts with the tool used to produce them for assessing process control…and

The ability to measure and compare free form dies and parts with their mathematical models to assess adherence to design intent.
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