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Automotive to Robotics:

Motion Reliability
Engineering for Robotics
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lnotlve Solved Similar Problems El!tfﬂﬁﬁ

Automotive Heritage
2ot SE0A SEE J|H-AAZ A D=

* Vibration & Impact

* Friction & Sealing

* Thermal & Durability

Robotics Evolution
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"We are not starting from zero."
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MRE (Motion Reliability Engineering): 2~ M- & H|-of &-Al-LIOIHE St 2x &8 dlz2ld X LIAHE
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Material & Design
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s the MRE Framework?
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2. CAE & Validation
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3. Data & AI Integrati
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Protect the Motion

CURRENT HORIZON (2026-2027)

==& JMZ2[H AT (Passive Reliability)
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® Actuator Seal — Dust / Water / Friction
® Foot Pad — Impact / Grip / Durability

® Joint Isolator — Vibration / Protection

e Structural Die-Cast Housing — Dynamic Load / Impact / Fatigue
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Enable the Motion Fl . 2o

DEVELOPMENT HORIZON (2027-2029)

Jl=s8 &AM (Functional Material)

" Materials become part of robot performance."

® Actuator Seal
— Low Friction / High Responsiveness / Dynamic Sealing

e Foot Pad
— Adaptive Grip / Slip Control / Dynamic Compliance

¢ Joint Isolator
— Active Damping / Resonance Suppression / Rapid Settling

e Lightweight & Thermal Die-Casting
— Lightweighting / Rigidity Optimization / Heat Dissipation
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Sense the Motion F1 2o

FUTURE VISION (2028-2030+)

A& dlA AT (Intelligent Sensing Material)

" Can materials give robots a sense of touch?
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® Multi-modal Sensing Surface :

2h & (Pressure), & =(Contact), H & S(Strain), & & & (Shear Force) &

® Robot Skin / Tactile Surface :

AVREBHA DOl OHRIBH SRR

e Smart Structural Housing :

CHOIDHAE -dIA LMzt 22X (A2 SS-BE

g

=N

6/10



STEP 1 (2026-2027)

0,

MRE 1.0 : Foundation / Protect

Passive Material

gm Shift in Materials

STEP 2 (2027-2029)

2.0

MRE 2.0 : Advancement / Enable

Functional Material
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Feture lsnevotian techexpe CONTErEnCE

STEP 3 (2028-2030+)

3.0

MRE 3.0 : Intelligence / Sense

Intelligent Material
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Data-Driven Reliability
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® Requirement — Material - CAE — Test L| X| € 3}
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Al: The Digital Reliability Engine

Al-Driven Optimization

TN Fl 7. 2026

Feture lsnevotian techexpe CONTErEnCE

CIOIE E DIt 0l =-X & of-OF HE DE3
o =& 2.5 =Y Wl= (Prediction)
o =AY ATH BE - A& -E[H 3 (Optimization)

® Robotics 7 J|Bt =S

AtE & Hl (Autonomous Design)
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c 22 DU R HE3

n Model: Pyunghwa-DGIST Joint Lab

F l": 2026

Fwtune nevatien techexge COnTErence

DGIST (Academia)
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2027 — 2029

MRE 2.0 / Enable

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

)

dmap 2026-2030+

o Flriee

Continuous All Stages
Data & Al

Requirement — Data — Simulation — Al
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2026 — 2027
MRE 1.0 / Protect

Actuator Seals, Joint Isolators, Foot Pads.

Structural Die-Cast Housing
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2028 — 2030+
MRE 3.0 / Sense

Tactile Skin, Intelligent Surface,

Smart Structural Housing
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CLOSING MESSAGE

" Automotive reliability engineering goes beyond automobiles.

It can become the foundation for everything that moves.

Protect — Enable — Sense

MRE for Robotic
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