HKU Super Steel project attains unprecedented
levels of fracture resistance with collaborators at
Berkeley Lab
BEWRE [ prBnE R B B =55
B3 EE ) E KR

Ll

L. LiuX(ZIRE)t, Qin Yu2Tt, Z. Wang?, Jon ElI23, M. X. Huang (83 fik) 1*, Robert O.
Ritchie 2:3*

Department of Mechanical Engineering, The University of Hong Kong, Hong Kong, China
Materials Sciences Division, Lawrence Berkeley National Laboratory, Berkeley, USA.
SDepartment of Materials Science & Engineering, University of California, Berkeley, USA.

DOI: 10.1126/science.aba9413

x B oK = 12 May 2020
THE UNIVERSITY OF HONG KONG




Core members
120 il 2
s 2 TR B B TR 5 125 A IR0 [ ¢
Prof. Mingxin HUANG’s team from HKU

5 B 55 iy A v 36 R X B B S A1UB Berkeley ) Robert Ritchie 237 5 B
Prof. Robert Ritchie’s team from Lawrence Berkeley National Laboratory
(LBNL) and UB Berkeley

LEMEAEHFREFHHMBRME L AR L, Mk aEhE=mT g4
IR —AE, EEER fe kAR M Robert RitchieZ3% .

The first author of this paper is Miss Li LIU who is currently a PhD student
supervised by Prof. Huang at HKU. The co-first author is Dr. Qin YU from LBNL.
The corresponding authors are Prof. Mingxin HUANG’s and Prof. Robert Ritchie.
wZam X AE# £ The complete author list is as below:

L. LiuT, Qin Yut, Z. Wang, Jon Ell, M. X. Huang*, Robert O. Ritchie*

OF HONG KONG



Strength-toughness trade-off
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Strength-elongattion trade-off
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New Science FHIFI & 3T

The super steel has a unique fracture feature in which multiple micro-cracks are
formed below the main fracture surface, through a novel “high-strength induced multi-
delamination” toughening mechanism. These micro-cracks can effectively absorb
energy from externally applied forces, resulting in the steel’'s much higher toughness
resistance compared to existing steel materials.
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New Science #r#HE24%T
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Advantages of the super steel
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Low raw-materials cost. The chemical composition of this breakthrough steel
belongs to medium manganese (Mn) steel, containing 10% manganese, 0.44%
carbon, 1.87% aluminium, 0.67% vanadium (mass percent), the balance is iron. All
of these alloying elements have been widely used in the conventional steels.
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Advantages of the super steel
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This super-steel is developed by using the conventional industrial processing routes
including hot rolling, warm rolling, cold rolling and annealing. It is expected that the

present super-steel has a great potential for industrial mass production of hundreds of
tons.
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Application of super steel
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Summary
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A super steel

Low cost

Conventional pressing routes
New toughening mechanism
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Thank you!
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