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Improving the Flow of Knowledge  

in Product Development 

Patricia Ranch 

Welcome  



Today’s Agenda 

1. Organization Overview 
 

2. Product Development Process 
 

3. Strategy for Knowledge Capture and Transfer 
 

4. Knowledge Capture using A3 Reports 
 

5. Maintaining Knowledge Management Process 
 

6. Continuous Improvement of Knowledge Transfer 
 

7. Critical Success Factors for Knowledge Management 
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 Residential, Professional, 

Commercial Divisions   



 

......... 

New Product Development 

Customer 

 

 Need Marketing Design 

Prototype Test Production Customer         

  R&D     



Toro onePDS Stage Gate 

New Product Development  
Gate Process 

1.0 Concept 

5.0 Manufacturing Pilot/ 

Production 

Production  

Validation Testing 

2.0 Feasibility 

3.0 Design/  

Development 

Prototype 

4.0 Test  

Qualification 
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Concept illustrations 

Mock-up prototype 

Feasibility prototype 

Development prototype 

Qualification prototype 

Production Pilot 

Development Phase 

(12-24 mo, +80% of spending) 

Definition Phase 

(few months-years) 

Seek the majority of 

customer input 
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Knowledge Capture  
&  

Transfer Strategy 

Dave Klis 

Visionary  
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Toro Knowledge 

 Management Strategy 

Background:
The pivot pins used on the Sand/Infield Pro 3040/5040 are susceptible to prematurely 

cracking as a result of loads that exceed the endurance limit of the material.  As of 

3/12/06 cracking has been seen on one test unit in California and two field complaints 

where premature failure of said pins occurs.  

General information:  
Pivot pin inspections have been done to better understand the extent of the 

problem.  The location of the pivot pin is highlighted below in figure 1, the pivot pin 

is the item in Red. Figure 2 shows the crack initiation in its beginning stages.

Long Term proposed solution:

Sand/Infield Pro Pivot Pin Failures
Andy Kjolhaug (andy.kjolhaug@toro.com) 952-887-8257

Figure 1  

Figure 2

Design Solutions: 

The state where the failures was seen will be discussed along with the short term fix 

and the long term corrective action.

Production state (1/1/2006-1/1/2007) Cracking evident around the 400 hrs under 

conditions where high loading was seen. (p/n 108-6872) 

Production state (1/2/2007-5/1/2007) This was approximately a  23% reduciton in 

stress which resulted in a 5 - 7  times improvement of cycles over the previous state.  

This was a quick fix that allowed the team to get the part into production very quickly.  

Changes include high strength steel, welding pin across backside and an added 

radius to the section removed from the plate.  The team did not feel like this was a 

good enough improvement for the customers who would be working with a finish 

grader, nail drag or other ground engaging attachment for a large portion of the 

machines life. (p/n 114-4319)

Sand Pro Pivot Pin Strain vs. Load Graph
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A comparison between the two pins above was done from a strain standpoint and is 

depicted in the graph above.  This information was collected from a side by side 

comparison of the two pins on the MTS stand in terms of cycles is listed below.  

11,299 cycles114-4319

438,171 cycles114-0619

2625 cycles108-6872

L10 estimates to Crack 

initiation
Part Number

11,299 cycles114-4319

438,171 cycles114-0619

2625 cycles108-6872

L10 estimates to Crack 

initiation
Part Number

Area of Crack 

initiation

Production state (5/2/2007-Product life) Improvements include, high strength steel, 

forming flange to increase weldability of pin to plate and adding flange to increase 

area moment of inertia of part.

Long Term proposed solution:

Pin part number 114-0619 will be in production middle of May 2007.  In addition 

the team is looking into invest casting a version similar to 114-0619 as design 

time permits. 

1000.00 1.00E+710000.00 100000.00 1000000.00

1.00  

5.00  

10.00  

50.00  

90.00  

99.00  

   ReliaSoft 's Weibull++  6.0 - www.Weibull.com

Sand Pro Pivot Pin

Cycles to Failure

U
n

re
li

a
b

il
it

y,
 F

(t
)

4/3/2007 15:13
The Toro Company
Carol Drutowski
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F07 1st Production
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F07 Improved Design
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Weibull analysis for life improvement:
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 Knowledge Transfer 

 Project Definition 
Observation:   

1. Engineers encountering the same problems over and over  

2. Loss of knowledge due to retirement  
 

Mission:  

 To avoid re-engineering 
 

Action:  

 Develop a process to capture and communicate key solutions  
 

Business Metrics: 

  New Product Warranty, Field Campaigns, Product Performance Issues 
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Knowledge Capture  

& Transfer at Toro 
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Specialization Group Mission 

Communicate 

Organize 

Collect 

Engineering Knowledge 



Specialization Groups Provide 
 

• Agreed upon formal and informal activities with product teams 
 

• Early guidance on design decisions 
 

• Support for decisions on supplier selection, application reviews, 

risk assessments, test planning, etc. 
 

• Required to confirm their engagement with Specialization Groups 
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Integration of Specialization Knowledge 

 into New Product Development 

 

 Production Concept Development 
      Mid 

Development 
      Feasibility 
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Best Practices 

Specialization Groups 

  Other Responsibilities 

Design Guideline 

Provide subject matter input into A3s  

Provide Technological Leadership 

 in their specialty 

Develop Best Practice, Design 

Guidelines & Checklists 



Specialization  

Leadership Group 
• Members: 

– Toro Engineering Directors 

– Sponsors of Specialization Groups 

– Some Leaders of Specialization Groups 

• Objectives: 

Provide support and direction for the Specialization 

Groups by: 

– Reviewing progress on critical initiatives 

– Progress sharing by Specialization Groups 

– Effectiveness assessments with project team leaders 

– Provide guidance/requirements for  new charters 

 



17 

Toro Knowledge Management 

Background:
The pivot pins used on the Sand/Infield Pro 3040/5040 are susceptible to prematurely 

cracking as a result of loads that exceed the endurance limit of the material.  As of 

3/12/06 cracking has been seen on one test unit in California and two field complaints 

where premature failure of said pins occurs.  

General information:  
Pivot pin inspections have been done to better understand the extent of the 

problem.  The location of the pivot pin is highlighted below in figure 1, the pivot pin 

is the item in Red. Figure 2 shows the crack initiation in its beginning stages.

Long Term proposed solution:

Sand/Infield Pro Pivot Pin Failures
Andy Kjolhaug (andy.kjolhaug@toro.com) 952-887-8257

Figure 1  

Figure 2

Design Solutions: 

The state where the failures was seen will be discussed along with the short term fix 

and the long term corrective action.

Production state (1/1/2006-1/1/2007) Cracking evident around the 400 hrs under 

conditions where high loading was seen. (p/n 108-6872) 

Production state (1/2/2007-5/1/2007) This was approximately a  23% reduciton in 

stress which resulted in a 5 - 7  times improvement of cycles over the previous state.  

This was a quick fix that allowed the team to get the part into production very quickly.  

Changes include high strength steel, welding pin across backside and an added 

radius to the section removed from the plate.  The team did not feel like this was a 

good enough improvement for the customers who would be working with a finish 

grader, nail drag or other ground engaging attachment for a large portion of the 

machines life. (p/n 114-4319)

Sand Pro Pivot Pin Strain vs. Load Graph
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A comparison between the two pins above was done from a strain standpoint and is 

depicted in the graph above.  This information was collected from a side by side 

comparison of the two pins on the MTS stand in terms of cycles is listed below.  

11,299 cycles114-4319

438,171 cycles114-0619

2625 cycles108-6872

L10 estimates to Crack 

initiation
Part Number

11,299 cycles114-4319

438,171 cycles114-0619

2625 cycles108-6872

L10 estimates to Crack 

initiation
Part Number

Area of Crack 

initiation

Production state (5/2/2007-Product life) Improvements include, high strength steel, 

forming flange to increase weldability of pin to plate and adding flange to increase 

area moment of inertia of part.

Long Term proposed solution:

Pin part number 114-0619 will be in production middle of May 2007.  In addition 

the team is looking into invest casting a version similar to 114-0619 as design 

time permits. 
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F07 Improved Design
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Knowledge Capture  
A3 Reports 
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A3 Reports 

Key Elements of an A3 Report 
– 11x17 paper 

– Visual Content 

– Problem Statement and Section Titles  

– Problem Solving Process & Tools 

– Title and Author contact information 

 



Problem Solving A3 Report 



Key Elements 

– Managers to insure expert input is obtained before approval 
 

– Specialization leads determine who is best to provide expert input  
 

– Input must be provided on a timely basis 
 

– Authors encouraged obtain input early in the process.  

A3 Approval Process                                                           
Effective: 8/11/2010   

Knowledge 

A3 Started KDocs_ 

Approved 

(Masters)  

Reviewed 

by Expert 

KDocs_ 

Approved 
Reviewed 

by 

Manager  

Posted in 

Body of 

Knowledge   



2011 Knowledge Documents Scorecard 

    
              

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

Requirements and Goals 
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Encouraging A3 Reports 

• Vision Statement 
 

• Performance Review Requirements 
 

• Reviews of A3’s with Division Leadership 
 

• Reviews of A3’s in Department Meetings 
 

• E-mail list of new A3’s 
 

• Posting Recent A3’s in Department 
 

• Documented Requirements within Engineering Processes 

 
 



Other Methods  

of Knowledge Capture 



Knowledge Capture Events 

Objective: Consolidate and publish key information to assure 

 critical company knowledge is leveraged 
•Improve solution quality by using the company’s collective experiences 

•Reduce development time & investment by not recreating knowledge we already have     

 

Sponsoring 

Group Produces 

Knowledge 

Document 

•Knowledge experts 

summarize their 

experiences on the 

topic.  

•Key experiences are 

classified as sub topics 

•Agenda is developed 

•All experts share their 

experiences on each 

subtopic 

•Key conclusions are 

drawn 

•The conclusions are 

summarized 

Team develops 

communication tool/s 

(design guidelines, 

standards, checklists, 

etc.) 

• Knowledge experts 

are identified. 

• Ask managers or 

overall department 

•Sponsoring Group 

brainstorms potential 

topics 

• Selection should be a 

topic of high value to  

teams to  help them 

save design time with 

better results  

 

Event Prep Event Close 

Present  the 

results to 

managers 

and/or user 

groups 

 

Select  

Knowledge 

Topic 
 

 

Identify 

Knowledge 

Experts 
 

 

Interview Experts 

& Select Sub 

Topics 

 

Knowledge 

Experts Share 

Experiences 
 

 
Report Out 

 



A3 Technical Forums 

Twice a year, 

Engineering Leaders 

select A3 examples 

from their area. 

 

The authors review 

their A3 in a meeting 

that includes Engineers 

from all Toro Divisions. 
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Maintaining the  

Body of Knowledge 

 using SharePoint 



Links to 

Specialization 

Sites 
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Use of SharePoint 
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Advantages: 

• Commercially available 

• Widely used 

•  Already in use by Engineering 

• Customizable 

• Can manage access to information 

• Visibility to suppliers through specific sites 

• Google-like Search Capability 

 



Continuous Improvement 
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• Target higher value knowledge captures  

– Integrate into Engineering process 

• Set New Product Development requirements  

– Gates/Milestones 

• Set Design and Cost Improvement Project 
requirements  

– Design enhancements 

– Key problem solving projects 

 

• Drive A3 knowledge into higher level docs 
– Design Guidelines/ Standards/Checklists 

– Regulatory Requirements 

– State of Technology 

 

 

 

Improvement: Require Knowledge 

Capture tied to Engineering Processes 
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• Management 
– Set one block of time/month for people to generate K Docs 

– Keep running lists of topics for documentation 

– Reinforce  presentation and validation 

– Additional employee problem solving training 

– Assure relevance – core learning identified and value assessed  

– Develop alternative formats 
 

• Develop more jointly produced Knowledge Docs 
– Give each participant credit 

– Motivate more peer review in addition to manager and specialization 
group review (staff review)  

 

• Develop incentives for submissions/quality 
– Financial  

– Prizes:  Tickets/ gift cards 

– Public Recognition 

 

 

Improve Knowledge Documents 
(Quantity, Quality, Relevancy) 
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• Improving New Product Warranty 
 

• Reducing Rework 
 

• Reducing Time to Market  
 

• Increasing Requests for Design Reviews 
 

• Increasing Testimonials from Engineers 
 

• Improving Feedback from Specialization Groups and 

Product Development Teams 
  

 

Success is Measured Through 
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Critical Success Factors 



• Avoid setting quotas 
 

• Tie A3 reports to processes and replace existing 

presentations wherever possible 
 

• Encourage A3 mentoring before A3 is complete 
 

• Create Specialization Groups to manage the 

organization and transfer of specific knowledge  
 

• Require early and frequent team interactions 
 

 

Critical Factors 
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Thank You  
APQC 


