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Automotive to Robotics:

Motion Reliability Engineering
for Robotics
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omotive Solved Similar Problems —recres

Automotive Heritage Robotics Evolution
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* Vibration & Impact

. Friction & Sealing We are not starting from zero.
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MRE (Motion Reliability Engineering) 2X{-47-3{4-A|H-HO|H &

An integrated engineering approach to predict, validate and improve robotic motion reliability.

STEP 01-02 - Define

ROBOT
REQUIREMENTS

Shock
Vibration
Friction
Sealing
Durability

STEP 03 - Engineer

01 5 02

Material & Design
217 =-HE 44
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- Tailored Materials - Dynamic Simulation
- Contact & Structural Design - Reliability Testing
MElE 24 MElE 45

From Robot Requirements to Validated Reliability 8

STEP 04 - Validate

CAE & Validation
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Data Feedback Loop A|®- 2% L|O|HE HAR
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Continuous - Improve
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Data & Al
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amework — Reliability into Motion

2310] x| M

- Data-Driven Prediction
- Design Optimization
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STEP 05 - Scale

( )
MOTION
RELIABILITY
Predict
# .
Validate
Improve
\. J
El MO E X-”_n_
3/12



\ Fl‘r: 2026

Future Innovation tech eXpe COnTerEnce

.0 — Protect the Motion

C MRE 1.0 | FOUNDATION / PROTECT | 2026-2027 )

Reliability-Focused Materials & Components

Protecting robotic motion against mechanical & environmental failures

“We protect robotic motion.” =%0| 1

C IN DEVELOPMENT )

Actuator Seal
Dust - Water - Durability

— Automotive Oil Seal & Gasket

( UNDER REVIEW )

Joint Isolator
Vibration - Shock Isolation

«— Engine / Motor Mount

o

AF 910

NSRS

C IN DISCUSSION )
Foot Pad
Grip - Impact - Wear

— NVH Rubber Compound

( GROUP CAPABILITY )

Die-Cast Housing

Structure - Impact - Fatigue

— AL Die-Casting (Group)
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MRE 1.0 | STRATEGIC VALUE

Reliability Starts
at the Component Level

Protect Components

|

( Enable Reliable Motion

SSERE A 7} ol ‘X M|
Elastomer 524 . 33 . Y&
Die-Casting 7= Z%t - O 2
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.0 — Enable Better Motion \ Fl/. 20z

C MRE 2.0 | ADVANCEMENT / ENABLE | 2027-2029 )

Performance-Enhancing Materials, Components & Modules

From Passive Protection to Functional Performance Enhancement 7led AMEERERE BERO 25 d &

e N\ TS ARSREE - I
Functional Foot Pad p——
/ :
Foot Protection ""':'
Impact Pressure Dynamic -
- Friction / Grip 2t& —_— Attenuation Distribution Compliance p
. Wear Resistance =4 Xz ot 2 =5 HY xof i
=
- Basic Impact Protection £ ¢
Target 3 OVHY . SAZS . 48 ML - WA . Y7 27 ]
Grip Optimization 28} - kPl && &9/ & (DGIST) R » !
\ y, L I
BEYOND Advanced Actuator Seal Functional Joint Isolator Optimized Die-Cast Structure
FOOT PAD Low Friction - Dynamic Sealing - Torque Loss | Enhanced Damping - Resonance | - Stability Lightweighting - Rigidity - Thermal Mgmt.

“We improve robotic motion.” Protect — Improve Motion Performance
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Sense the Motion - Flriees

(' MRE3.0 | INTELLIGENCE / SENSE | 2028-2030+ )

Intelligent Sensing Materials, Components & Modules

Transforming materials and structures into sensing interfaces for robots AM-FZM Ko Y 7S 'Y
( A
(conventionas )
H I =
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Foot Pad j%wm - RAR EER T - SR YN Y
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R ‘;{ - H(Point) THel 53 - HEUHHAE A 5E
o ﬂA{(PressureSensor;-w1 " eiube B (Sensing Rubber) otz xij(Area) ﬁgg\gﬁ%‘)ﬂ
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\_ J
Sensing Foot Pad Tactile Gripper & Robot Skin Smart Structural Housing Sense >> Interpret >> Control >
Pressure - Shear - Slip Detection Touch - Safe Interaction Strain & Load Sensing

Y HOHE 2X Moz A

“We enable robots to sense their motion.”
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] . . . . . TN Fl 7. 2026
& Al: The Digital Reliability Engine et Gt

Data-Driven Reliability Al-Driven Optimization
o H0lHE =X Malds 0= HAZ et HO[HE 7|E o =2 H=tXE 24 S 13t
. 2HO| FH.AM=E Ho|H £F U BE3| - 38 875 38 0= (Prediction)
« Requirement — Material — CAE — Test C|X| &3} - 2EE 2T B - Y 2™} (Optimization)

o A + HF V(E MEY 2E = « Robotics &7 7|8t X5 A& &7 (Autonomous Design)
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Pyunghwa-DGIST Joint Lab
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DGIST (Academia)

| (Industry)
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dmap 2026-2030+

2027 — 2029
MRE 2.0 / Advancement(Enable)

Adaptive Foot Pad, High-Grip Material,
Lightweight & Thermal Die-Casting

)
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Continuous All Stages
Data & Al

Requirement — Data — Simulation — Al

)
A4

2026 — 2027
MRE 1.0 / Foundation(Protect)

Actuator Seals, Joint Isolators, Foot Pads.

Structural Die-Cast Housing

A4

O\
A4

2028 — 2030+
MRE 3.0 / Intelligence(Sense)

Tactile Skin, Intelligent Surface,
Smart Structural Housing

e\
A4
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CLOSING MESSAGE

" Automotive reliability engineering goes beyond automobiles.

It can become the foundation for everything that moves.

Foundation > Advancement > Intelligence

MRE for Robotics

Hot AFNLEET Zo|ft ME | 2026 FIX Conference



