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Key Process Innovations FS Precision Tech



FS Precision Tech
Ø FS Precision manufactures 

precision investment 
castings for automotive, 
aerospace, and 
commercial applications 

Ø Located in Los Angeles, 
CA

Ø World leader in titanium 
turbocharger castings

Ø Committed to process 
improvement



Continuous Improvement Journey



Common Vs. Special Cause

Common Cause
Inherent to the Process
Random
Distributed about the 
average

Special Cause
Often called assignable
Must be addressed in 
order for process to be 
considered stable



Situation Analysis
Ø 1st Pass Yield for all parts
• Proxy part was 68% in early 2015

Date Part # Job# Total QTY. Total Defects Total Scrap Total Rework 1st Pass Yield
19-Jan 3-6622 31091 105 24 3 21 77%
19-Jan 3-6622 31092 113 26 7 19 77%
4-Feb 3-6622 31234 120 61 0 61 49%
5-Feb 3-6622 31230 112 23 0 23 79%
5-Feb 3-6622 31235 103 47 4 43 54%
5-Feb 3-6622 31231 119 23 1 22 81%

Non
-Fil

l

Bu
ckl

e
Bro

ken
 Pa

tte
rn

Wax 
Defe

ct

She
ll In

clu
sio

ns

Oran
ge 

Pee
l

Gas/
 Su

rfa
ce 

Por
osi

ty

Bla
de 

Ro
ot 

Po
ros

ity

BB
’s

Inc
lus

ion

Thr
u P

oro
sity

Non
-Fil

l

Bu
ckl

e
Bro

ken
 Pa

tte
rn

Wax 
Defe

ct

She
ll In

clu
sio

ns

Oran
ge 

Pee
l

Gas/
 Su

rfa
ce 

Por
osi

ty

Bla
de 

Ro
ot 

Po
ros

ity

BB
’s

Inc
lus

ion
 on

 Bla
de

Thr
u P

oro
sity

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code

Defect 
Code
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2 1 21
2 3 2 1 12 5

3 58
18

1 1 10 25
1 3 15



Shell Room Situation

Ø Sources of special cause variation, including:

Ø Process drifted over time
ØNo robust training system
Ø Part quality was causing increased rework and 

elevated scrap

• Intracoat dry time
• Slurry mixing
• Hand dip technique

• Robot dip technique
• Slurry health
• Slurry rheology



Data Collection

Ø Time Observations
• Conducted in all departments
• For all major steps in the process

Ø Results were reviewed:
• Time reflected in ERP System 
• Actual
• Least Waste Way



Time Observation
Taken From 
ERP system

Data from Time 
Observations

Actuals with 
Waste Time 
Removed

Standard Actuals Observation2LWW2/SW

Operation
Standard,CT,
(Min/Part)

Actual,CT
,(Min/Part)

Observation,LWW/SW,CT,
(Min/Part)

WaxInj 4.615 3.945 3.052
WaxAssm 2.400 8.768 2.587
ShellOpr 0.831 5.277 1.723
Foundry 0.715 1.136 1.871
FClng 1.762 2.529 1.668
HotI 0.600 0.591 0.255
RawF 1.800 5.620 3.10
SFWeldng 1.200 0.822 1.90
FinFis 7.200 8.172 3.96
FinalHInspection 0.000 0.000 0.56
TOTALS 21.123 36.859 20.676

Standard Actuals Observation2LWW2/SW

Operation
Standard,CT,
(Min/Part)

Actual,CT
,(Min/Part)

Observation,LWW/SW,CT,
(Min/Part)

WaxInj 4.615 3.945 3.052
WaxAssm 2.400 8.768 2.587
ShellOpr 0.831 5.277 1.723
Foundry 0.715 1.136 1.871
FClng 1.762 2.529 1.668
HotI 0.600 0.591 0.255
RawF 1.800 5.620 3.10
SAWeldng 1.200 0.822 1.90
FinFis 7.200 8.172 3.96
FinalDInspection 0.000 0.000 0.56
TOTALS 21.123 36.859 20.676



Current State Capability Analysis

Face%Coat

Robot

Back-up%
Hand%
Dip

Indirect
Dipping%
Time

SHELL%ROOM%BREAK-OUT



Mold Drying

Ø Variations in:
Ø Shell room environment
Ø Intracoat dry time

Ø Impact to Casting Quality Unknown
ØUsed KPI-Dry™ to measure mold dryness



Mold Drying Set-Up



Mold Drying Results

Learnings:
Ø Variations in dry times could have detrimental impact on casting 

quality
Ø Mold RH is a critical process input



Operator Variability

Ø Variability Between:
Ø Operators
Ø Procedure and Operators
Ø Procedure and Best Practices
Ø Best practices and Operators

Ø Source of special cause variation



Addressing Operator Variability

Ø KPI was teamed up with knowledgeable 
employee

Ø Combined aspects of procedure, current process 
and industry best practices

Ø Captured on Video
Ø Procedures matched videos 
Ø Videos, procedures and standard work are 

reviewed by FSPT technical team



Procedure



Video



Standard Work



Slurry Integrity

ØSlurry testing was labor intensive, however…
ØTests were not sufficient to detect issues prior to 

impacting casting quality
ØConfusion over roles and responsibilities if slurry 

was out of range



Slurry Testing Matrix



Slurry Testing Swim Lanes
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Outcomes
ØStandardized Process
ØTrained Operators



Lessons Learned

ØTake the time to collect data
ØUnderstand plant culture
ØGather tribal knowledge



Conclusion

ØLean Manufacturing principles can be used in the 
investment casting process

ØInvesting in a training program is key to 
sustaining the improvements



Thank You!


