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> RAPID PROTOTYPING AND ON-DEMAND MANUFACTURING IN AS FAST A @

DAY
+$380M +2,000 +37,000
Pro forma revenue (2017) Employees Product developers served
(2017)

12 +1,000 3.1 million

Manufacturing Mills, lathes, Parts manufactured
facilities globally presses, 3D printers per month

INCREASE SPEED TO MARKET | REDUCE COSTS | OPTIMIZE SUPPLY CHAIN
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Printing Machining Metal Molding
Fabrication




Continuous Improvement

It's Part of our Culture

Change is the one constant at Protolabs

Idea Generation

- Starts with

- Daily huddles

- It's part of the agenda

- Each huddle goes through the basic KPI's
- SQDC (Safety, Quality, Delivery, Cost)

- New suggestions reviewed daily

- Status updated on open suggestions
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Ideas / Suggestions

Idea/’Suggestion Card (Side 1)
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Idea or suggestion : =

e Hhe wew cam e b '
Mg Scau, The Shado

thll (e

- Idea reviewed at huddles

Managers/supervisors determine next steps
Boeyd
remoued, g <'_’-“,r> oS

- Could be turned into a project He  offorfpiby da mwotall a

- 5S, Engineering, Management, Just do it AR A
Liea A (emplefe (ELLC,
gletlivs 4 Combfute’ Whev  He
- If not approved communication happens with Comaillols bk =

To be filled out by the team leads
Idea/suggestion has been covered in huddles:

EWDD GiWON OWED afEN
"M"'L"‘mlaammmm.mm‘

Comments from huddles - if any:

= yeo! ()

individual and huddle group

Form filled out, idea and decision
communicated to area

- Project assigned
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Idea/Suggestion Card (Side 1) | Idea/Suggestion Card (Side 2) @
- - To be filled out by area manager
Name: Date: Idea/suggestion logged in IDEAS log by area Date:
. | manager
Shift: O WDD OWDN DOWED DOWEN Idea/Suggestion (Project) reviewed by manager 1 Approved
Idea or suggestion : w/supervisors for type, implementation PP
determination & priority: CINot Approved

Project Type: [0 55 [ Engineering [ Management
For approved projects, enter desired project

timeframe and/or priority compared to existing

projects?

Assigned Owner (give a copy to owner):

NOT APPROVED: explain & route back to team leads to communicate

out:
To be filled out by the team leads CIN/A

Idea/suggestion has been covered in huddles: Project information updated in IDEAS log by Date:

area manager
O wbD COWDN COWED COWEN To be filled out by the team leads
> After review by )l isams routs io ares ta be logged Approved or Unapproved: idea/suggestion reviewed by team:
Comments from huddles — if any: OOWDD CWDN COWED CIWEN

To be filled out by project owner
Project Complete Project Completion Communicated to
Date:
Area Manager [

To be filled out by Area Manager
Project Completion Date: By:
Logged in IDEAS log

To be filled out by the team leads
Project Completed: Announce completion to team:
OwDD OWDN COWED COWEN

-> Discard after reviewed by all teams
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Suggestion Log tracks Ideas
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IM - Sampling Build, 2018  IM - Sampling Milling 2018 [ 4
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Communication Is The Key

- Idea is communicated to all 4 shifts
- Feed back generated

- Decision made

- Action assigned

- Log updated /posted

- Project completed

- Project closed
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' i ProtoErcelience "

€ 3 C 0 ©logbuge

;:ﬁlom

Proto Excellance

£ New Artice

0 Title Indax

@ Recently Changed
W Page Hierarchy
O Incomplete

Capacity Planning

3D Printing / CNC Machining

Electronic Version

ProtoExcellence

Sheet Metal Fabrication

Calendar

of
Tra

Injection Molding

ProtoExcellence Administrative Structure

Intake

Front end link, open to
all employees.

Click to open simple
form to submit new
idea, or to document a
‘just do it’. Standard
cost/benefit criteria.

Submit and saves as
‘hopper’ project (or
completed ‘just do it").
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Project Management

Projects ranked in
‘hopper’.

Move projects from
‘not started’ to ‘in
progress’ to
‘completed’.

Task management.
Project Status.
Validated

Cost/Benefits for rollup
purposes.

Tools Deployment

Library of tools,
categorized in a list
view with a brief
description.

User can download
and use.

Calendar

Calendar view of
upcoming training and
events.

Injection Molding




Ideas Breed ldeas

* We shamelessly steel ideas from
wherever we can PR R —
|_ssvions 4

* Proto Excellence Boards in all
locations

» Feature highlights from across the
organization

» Highlights e-mailed out monthly
across all regions
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PROTO

saiae4) 3DP Quote Process Raleigh — Turn Time Kaizen Event

2 MOTION

Key Countermeasures Problem: Quote process was not meeting

its turn-time requirement, resulting in Event

Computer Hardware Upgrades substandard customer service. (most of | Current State
Quick Reference Guide for Standard Tools: Value St Maopi Metric 2017) | (Aprildata) | Goal
ools: Value Stream Mapping,

QU [HERPORsEs Data Analysis, Problem Solving

Prior to

Quote Turn

Time (median) IAELEIIEN  2.55 hours <4 hrs

Phone Queue Level Loading

Standard FAQ Template for Sales &
Customer Service

Principles: Process Focus,
First Pass Quality, Systemic Thinking

i# Quote

[Transactions / 16 18
Work Cell Roles by 3DP Technology Results: Process now consistently meets Quoter / day
the 4 Hour Turn Time goal. Additionally, Initial Queue
Quote demand smoothing by shifting productivity is increasing and queue Time 46 hrs 13 <2 hrs
order processing to Analyst role times are improving. (average) (estimated)

Sandy D, Kate G, Jordan L, Matt M, Rob Y, Jesse C, Ben W, Elena T, Anita H, Nate H (not
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PROTO

stanse+ Lost and Found Material Rosemount

«2MOTION
[V ——— - e Al Problem: Material handlers are stretched thin and
h"_ - - inventory accuracy is below 85% Metric Old New
¥ Tools: Swim Lane Diagram, 5S, Visual Mgmt, Line Cyc|e Time 51 min 25 min
. 550 Balancing, Problem Solving
Expected 7 mi
i Principle: Flow/Pull, First Pass Quality, Process q min
i Focus CyCle time (*estimated based on
- Future State 51 min i )
200 Results: Mapped processes, created 6 standard future improvements
i = works, updated work instructions, created stop
light board to balance work. Created plan for
-] future cycle time improvements*.
» =0 —
. S ':. g
a =
A - &
&
Y Standard work and

work instructions

Stop Light board to balance
work & identify bottle necks
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PROTO 3
2z Everyone, Everyday, Everywhere Continuous Improvement

2 MOTION

ProtoExcellence is most powerful when everyone in the company is solving all sizes of problems
encountered everyday to continuously improve the processes we work in and bring value to our customers.

Location: Plymouth Build Location: Plymouth Build Location: Customer Quality Team

Who: Dan Moore (OJT Trainer) Who: Bob Ahles (OJT Trainer) Who: Cody Merrell, Jared Smith
Problem: Measurement tools misplaced in Problem: Previous set up was old, worn, Problem: Capacity impacts to personnel
Build Inspection area hard to read and cluttered and inconsistent data entries on repetitive
Action: Created shadow box & labeled tools  Action: Revitalize to improve set in order NC tasks

Benefit: Tools always in the proper place Benefit: Mobile, controlled supply, visual & Action: Standardized entries using auto
and less likely to get lost or damaged efficient hotkey scripts & gamer mouse (an idea

adopted from Tech Ops)

Benefit: ROI of 10X. Data consistency.
Plan to expand improvement to Customer
Service.

l —— -
Kaizen is about incremental improvement by everyone, everyday, to continuously move towards an ideal state.
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PROTOLABS @
Manutecturng Acceierated

Other Places We Share and Part Inet Ma e Kaidion
Generate Ideas '

- Kaizen events

e Asngler, Daten Uraun, Perry Hasast, Nate Lawton, Phils Whitng, Hannah Johnson,

- Targeted brainstorming B o B e e e o i
Nk

- Shift meetings L a7
* Future growth in expected aa we craate the abiify foe customars tn orsr hisugh
e normal intevnet ardes process.
= Cument precess s varintian in aur an time dellvery ard our defect rates,
» e imventory A which resulls in delayed orde

- Achievement walks

* Cusiomer senice ibd NG CONTGENCE I MVENtary SCCUNBCY Of sitility in AX
= il chaing Included over 60 peopke

A3 Tracking Log
H * No canbility & 4 Aithe:
- A-3 Tracking Log SN s e s s
- * Inaarta and mokds in differant ocations

Hezults
* Insert sccurscy impnoved from 275 to 89.1%

* L-mail chaing ghiminated

* Can now see up<doted quanties in AX

= Sareamiined inapection pencsss to elminadn tevel within bulldings
* Entnhliahed s process for inserts 10 follme meiss

Testamoninks

eaplened, ar Ko Pracss Lave’ & Mositoring Impevemsests

* “The syslam is working 5o well we are comsidering opening s this process ko the
14 Shoret i Cyel #ntine Customer service team in the nesr future.” Custoner Senvice Dept.
P Caches
Escupes
. * "Hefore thes event, | was receiving cver B0 e-mails/ week Tor ivsert CCunts and now

aa | et legs than Lweei.” Supphy Chain Dept.
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Where We Struggle and What We Are Doing About It

- Large number of ideas and
suggestions
- Good problem to have

- Lack of tracking or next steps
- Tracking log

- Prioritizing lack
- Coming up with a ranking system

- Bandwidth of facilitators
- Training other people to lead / facilitate
events
- Kaizen on how we do Kaizens
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Summary

- Actively solicit ideas

- Make it an expectation
- Implement ideas

- Provide feedback

- Encourage the crazy idea

- Brag about your accomplishments

- Encourage everyday improvements | orDER- 7 -
SET- ——+ MOLD724,
UPTEey o iteeras
- Show measurable results MOLD Teey |, oy oe0los
TAUTA .. e =

- Steps, time, dollars saved
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Visit: www.mfrall.com
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Manufacturers Alliance
Thank you for joining us!

Call: 763-533-8239

Email: ma@mfrall.com
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