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A	
  Li=le	
  Background	
  
o  Over	
  13	
  years	
  of	
  experience	
  in	
  Precision	
  
Investment	
  Cas:ng	
  Industry	
  

o  BSE	
  in	
  Chemical	
  Engineering	
  
o Member	
  of	
  Board	
  of	
  Directors	
  for	
  Investment	
  
Cas:ng	
  Ins:tute	
  

o  Investment	
  Cas:ng	
  Ins:tute’s	
  Process	
  Control	
  
Class	
  Instructor	
  

o  Focused	
  on	
  improving	
  process	
  efficiency	
  



Overview	
  

o  Overview	
  of	
  Hiring	
  Climate	
  
o  Benefits	
  of	
  Inves:ng	
  in	
  Operator	
  Training	
  
o  Elements	
  of	
  a	
  Training	
  Program	
  
o  Case	
  Study	
  	
  
o  Protec:ng	
  the	
  Process	
  



Shortage	
  of	
  Skills	
  Labor	
  
o  In	
  the	
  US,	
  University	
  of	
  Massachuse=s	
  Medical	
  
School	
  reported	
  businesses	
  losing	
  10	
  percent	
  of	
  
its	
  employees	
  over	
  50	
  years	
  of	
  age	
  every	
  year	
  	
  

o  In	
  2013,	
  4	
  out	
  of	
  10	
  European	
  employers	
  
reported	
  challenges	
  finding	
  employees	
  with	
  the	
  
right	
  skills1	
  

o  81%	
  of	
  all	
  Japanese	
  firms	
  repor:ng	
  having	
  
difficul:es	
  filling	
  jobs	
  in	
  20142	
  	
  

o  In	
  the	
  UK,	
  1	
  in	
  5	
  of	
  all	
  vacancies	
  in	
  2013	
  are	
  a	
  
result	
  of	
  skill	
  shortage	
  vacancies,	
  up	
  from	
  1	
  in	
  6	
  
in	
  20113	
  



Which	
  Posi:ons	
  are	
  Hardest	
  to	
  Fill?	
  	
  
According	
  the	
  2015	
  Manpower	
  Group	
  report	
  the	
  
posi:ons	
  the	
  hardest	
  to	
  fill	
  are:	
  

1.  Skills	
  Trade	
  Workers	
  
2.  Sales	
  Representa:ons	
  
3.  Engineers	
  
4.  Technicians	
  
5.  …	
  
10. Produc:on/Machine	
  Opera:ons	
  



Top	
  Key	
  Reasons	
  for	
  Difficult	
  Filling	
  Jobs	
  are:4	
  	
  
o  Lack	
  of	
  Available	
  Applicants	
  
o  Lack	
  of	
  Technical	
  Competencies	
  
o  Lack	
  of	
  Workplace	
  Competencies	
  
o  Lack	
  of	
  Experience	
  

Why	
  Can’t	
  These	
  Posi:ons	
  Be	
  
Filled?	
  	
  



So	
  What	
  Does	
  That	
  Mean?	
  	
  
o  Employees	
  may	
  not	
  have	
  industry	
  experience	
  
o  Employees	
  may	
  not	
  have	
  manufacturing	
  
experience	
  

o  Employees	
  may	
  be	
  new	
  to	
  the	
  workforce	
  

A	
  Robust	
  Training	
  Program	
  is	
  Cri<cal	
  
for	
  Business	
  Success!	
  



Benefits	
  of	
  Training	
  
o  Safer	
  work	
  environment	
  
o  Clean	
  work	
  area	
  	
  
o  Engaged	
  Employees	
  
o  Lower	
  employee	
  turnover	
  
o  Reduced	
  scrap/rework	
  
o  Be=er	
  flow	
  through	
  the	
  plant	
  
o  Improved	
  on-­‐:me	
  delivery	
  	
  
o  Increased	
  profitability	
  



Why	
  Most	
  Employers	
  Don’t	
  Have	
  
Robust	
  Training	
  

o  Expensive	
  
o  High	
  EE	
  turnover	
  reduces	
  ROI	
  
o  Percep:on	
  that	
  it	
  will	
  take	
  too	
  much	
  :me	
  
o  Long	
  term	
  strategy	
  that	
  may	
  impact	
  short	
  
term	
  results	
  

o  Overwhelming	
  Task	
  
o  Not	
  sure	
  where	
  to	
  start	
  



KPI-Thrive™ Training Cycle
Measure	
  

Analyze	
  

Improve	
  

Implement	
  



KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Measure	
  
Measure	
  Performance:	
  
•  Time	
  Study	
  	
  
•  Pace	
  Capability	
  
•  %	
  Up:me	
  
•  1st	
  Pass	
  Yield	
  



KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Measure	
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KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Analyze	
  

Analyze	
  Performance	
  
•  EE	
  Turnover	
  
•  Bo=lenecks	
  
•  Scrap/Rework	
  
Valuable	
  Tools:	
  
•  Value	
  Stream	
  Mapping	
  
•  Skills	
  Matrix	
  



KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Analyze	
  



Improve	
  the	
  Process:	
  
•  Training	
  Materials	
  
•  Competency	
  Test	
  
•  Skills	
  Matrix	
  Criteria	
  
•  Training	
  Methodology	
  
•  Operator	
  Roles	
  &	
  Responsibili:es	
  

KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Improve	
  



Training	
  Materials	
  

!

What	
  Materials	
  are	
  Needed	
  to	
  Train	
  the	
  
Employee?	
  	
  
o Procedures	
  
o Standard	
  work	
  
o Videos	
  
o Visual	
  Aids	
  

KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Improve	
  



Measuring	
  Effec:veness	
  
o  Training	
  Methodology	
  

o  How	
  is	
  the	
  operator	
  trained?	
  
o  How	
  will	
  competency	
  be	
  checked?	
  

o  Verbal	
  test	
  
o  Wri=en	
  test	
  
o  Online	
  tes:ng	
  

o  How	
  well	
  is	
  the	
  operator	
  trained?	
  	
  
o  Skills	
  Matrix	
  Criteria	
  

o  Training	
  Documenta:on	
  
o  ISO	
  Records	
  
o  Employee	
  Reviews/Promo:ons	
  

KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Improve	
  



KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Implement	
  

Implement	
  Solu:ons:	
  
•  Train	
  the	
  Trainer	
  
•  Employee	
  Training	
  



o  Training	
  Within	
  Industry	
  	
  
o  Methodology	
  to	
  train	
  operators	
  in	
  a	
  quick	
  and	
  

efficient	
  ma=er	
  
o  Job	
  Instruc:on	
  Training	
  

o  Instruc:on	
  is	
  a	
  skill	
  	
  
o  Trainer	
  must	
  prepare	
  prior	
  to	
  instruc:ng	
  
o  Job	
  must	
  be	
  broken	
  down	
  into	
  Important	
  Steps,	
  Key	
  

Points	
  and	
  Reasons	
  for	
  each	
  step	
  

KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Implement	
  



Case	
  Study:	
  How	
  to	
  Hand	
  Dip	
  
	
  

Courtesy	
  of	
  	
  
FS	
  Precision	
  Tech,	
  LA,	
  CA	
  



KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Measure	
  
Measure	
  Performance:	
  
•  Time	
  Study	
  	
  
•  Pace	
  Capability	
  
•  %	
  Up:me	
  
•  1st	
  Pass	
  Yield	
  



KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Measure	
  
4.
62

2.
40

0.
83

0.
72

1.
76

0.
60

1.
80

1.
20

7.
20

0.
00

3.
95

8.
77

5.
28

1.
14

2.
53

0.
59

5.
62

0.
82

8.
17

0.
00

3.
05

2.
59

1.
72 1.
87

1.
67

0.
26

3.
10

1.
90

3.
96

0.
56

STANDARD'vs'ACTUAL'vs'LWW'

Standard2CT2(Min.) Actual2CT2(Min.) Least2Waste2Way2CT2(Min.)



KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Analyze	
  

Analyze	
  Performance	
  
•  EE	
  Turnover	
  
•  Bo=lenecks	
  
•  Scrap/Rework	
  
Valuable	
  Tools:	
  
•  Value	
  Stream	
  Mapping	
  
•  Skills	
  Matrix	
  



KPI-Thrive™ Training Cycle - Analyze



KPI-­‐Thrive™	
  Training	
  Cycle	
  –	
  Analyze	
  



Improve	
  the	
  Process:	
  
•  Training	
  Materials	
  
•  Competency	
  Test	
  
•  Skills	
  Matrix	
  Criteria	
  
•  Training	
  Methodology	
  
•  Operator	
  Roles	
  &	
  Responsibili:es	
  

KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Improve	
  



o  Reviewed	
  current	
  process	
  against	
  established	
  
procedures	
  
o  Lead	
  person	
  wasn’t	
  following	
  procedure	
  
o  Current	
  process	
  was	
  missing	
  essen:al	
  elements	
  

o  Together,	
  combined	
  best	
  aspects	
  of	
  all	
  	
  
o  Current	
  process	
  
o  Established	
  procedure	
  
o  Industry	
  best	
  prac:ces	
  

o  Once	
  complete,	
  documented	
  new	
  process	
  via	
  
video,	
  updated	
  procedure	
  and	
  newly	
  created	
  
standard	
  work	
  

KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Improve	
  



Hand	
  Dip	
  Standard	
  Work	
  Standard''Operations
Area%/%Machine Shell%Department

Product Back8Up%Hand%Dipping% Frequency:

Element Photo Description

1

Required%PPE%when%dipping:
A)%Safety%glasses%

B)%Hard8soled%shoes%
C)%Protective%gloves%(optional)
D)%Ear%protection%(optional)%

E)%Breath%filter%

2
Verify%temperature%and%relative%humidity%are%within%range.%

If%not,%contact%supervisor.%%

3
Verify%viscosity%is%within%range%for%dip%tank.%

%Check%stucco%beds%for%excessive%fines%or%large%particles%of%dried%
slurry.

4

Remove%excess%stucco%from%assembly%by%gently%blowing%air%
onto%mold.%%

Some%parts%require%brushing%between%blades.%%
Check%Shell%Technique%Card%for%part%specific%instructions.

5

Slow%immerse%mold%into%the%slurry%at%an%angle.%Keep%in%the%tank%
until%the%bubbles%stop%coming%to%the%surface.%%

Take%care%to%minimize%air%entrapment%around%serrations,%
grooves,%ribs,%sharp%corners%and%pockets.

6 Remove%the%mold%from%the%slurry.%%While%draining,manipulate%the%
mold%to%ensure%even%coverage.

7 %Gently%immerse%mold%in%the%fluidized%bed.

8

Inspect%the%mold%for%even%coverage%prior%to%placing%it%back%on%
the%conveyor/rack.%

Record%Date,%Time%and%Operator%on%Shell%Instruction%Form.

Date
1/13/16

Titanium Shell Instruction Form #5

* Record out of range action * Reportar si esta fuera de rango

Lot #:
Numero de Lote 
Entry Date:
Fecha de Entrada

Dip Slurry Stucco Slurry Prewet Prewet * See Note Time Time Date Oper. Temperature Humidity Comments *
Material Material Visc.- Sec. Required Material Dry Time Start Stop Initials Medical Robot

Viscosidad Requiere Material * Mirar Nota Tiempo Tiempo Iniciales Temperatura Humedad Humedad
Materiales Materiales de liquidos pre- Para pre- Tiempo de de de del AZC 55-65% AZC 55-65%

Forro de liquidos de arena en segundos mojado mojado Secado Empezar Terminar Fecha Operador (68 - 76°F) (20 - 35%) (20 - 35%) SPD/AERO Robot Tun #3

LATEX 1 HOUR
6:00 6:30 4/2/15 JEM

AZC BINDER & ALUMINA 17-23 Yes/Si PRE-WET 12 HOURS
ZIRCONIA 325 FLOUR 100 MESH Z # 5 AZC VIBRATOR

SK BINDER & ALUMINA 16-19 Yes/Si PRE-WET 3 HOURS
TABULAR ALUMINA 70 MESH Z # 4 SK VIBRATOR

SK BINDER & ALUMINA 16-19 Yes/Si PRE-WET 3 HOURS
TABULAR ALUMINA 70 MESH Z # 4 SK VIBRATOR

SP-BV BINDER & ALUMINA  18-23 Yes/Si PRE-WET 4 HOURS  
RP-325 FLOUR 46 MESH Z # 4 VIBRATOR

SP-BV BINDER & CUT WIRE  18-23 No  
RP-325 FLOUR RG 23 Z # 4

SP-BV BINDER &  18-23 No
RP-325 FLOUR Z # 4

SP-BV BINDER &  18-23 No
RP-325 FLOUR Z # 4

Revision: B

Written By: Jose Luis Rayas Date: 4/7/14

Approved  by Eng.: Date:

Approved by Mfg.: Date:

Approved by Qc.: Date:

DEWAX COMPLETE

TIME:_____________

DATE:____________

6072

FR4/2/1521:3021:00 X73 28

7 NONE 4 HOURSSEAL

5 NONE 4 HOURS

6 NONE 4 HOURS RG 23

3

4

Drying Location

Cuarto de Secado

1

2

7:30 8:00 4/2/15 EM

* Note:  Apply 2nd. & 3rd. dips as close as possible to indicated dry time, all others dips - 0 / + as needed hrs. 
* Nota:  Aplicar 2nd. & 3rd. forros lo mas cerca posible al tiempo indicado del secado, todos los demas -0 / + las horas necesarias  



Hand	
  Dip	
  Video	
  



Hand	
  Dip	
  Operator	
  Competency	
  

o  Previously	
  no	
  formal	
  method	
  to	
  test	
  for	
  
competency	
  and	
  understanding	
  

o  Created	
  an	
  exam	
  by	
  pulling	
  key	
  elements	
  out	
  of	
  
the	
  procedure	
  



Hand	
  Dip	
  Operator	
  Competency	
  



KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Implement	
  

Implement	
  Solu:ons:	
  
•  Train	
  the	
  Trainer	
  
•  Employee	
  Training	
  



o  Iden:fied	
  trainers	
  based	
  on	
  skills,	
  not	
  longevity	
  
o  Added	
  video	
  and	
  kinesthe:c	
  aspects	
  to	
  training	
  
o  Operators	
  are	
  being	
  trained	
  and	
  then	
  tested	
  for	
  
understanding	
  

o  Highlighted	
  key	
  posi:ons	
  which	
  needed	
  
addi:onal	
  operators	
  trained	
  

KPI-­‐Thrive™	
  Training	
  Cycle	
  -­‐	
  Implement	
  



Protec:ng	
  the	
  Process	
  



Prevent	
  Process	
  Creep	
  

Periodically	
  audit	
  process	
  against:	
  
o  Procedure	
  
o  Industry	
  best	
  prac:ces	
  
o  Ensure	
  documenta:on	
  is	
  up	
  to	
  date	
  

Provide	
  Reminders	
  for	
  Operators	
  	
  
o  Make	
  Procedures	
  Available	
  	
  
o  Post	
  Standard	
  Work	
  	
  
o  Other	
  Visual	
  Aids?	
  
	
  



Summary	
  

o  Start	
  by	
  Measuring	
  How	
  the	
  Process	
  is	
  
Performing	
  
o  Demonstrate	
  improvement	
  AND	
  
o  Ensure	
  Gains	
  are	
  Sustained	
  

o  Analyze	
  data	
  to	
  make	
  decisions	
  
o Make	
  sure	
  training	
  documenta:on	
  is	
  up	
  to	
  date	
  
o  Periodically	
  audit	
  the	
  process	
  	
  
o  Don’t	
  delegate	
  training	
  –	
  make	
  sure	
  trainer	
  is	
  
competent	
  and	
  prepared	
  



Thank	
  You	
  

o  FS	
  Precision	
  Tech	
  Co.,	
  LLC,	
  Los	
  Angeles,	
  CA	
  for	
  
use	
  of	
  their	
  Procedures,	
  Standard	
  Work	
  and	
  
Videos	
  

o  European	
  Investment	
  Casters’	
  Federa:on	
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Ques:ons?	
  


