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KTH-CSC positions for entry during academic year 2021, updated on 24 Oct. 2020

Solid mechanics; Mechanical engineering (Reg. No. 2104)

Type of position Main supervisor

Full PhD student: Xiaogai Li

(48 months)

KTH School Co-supervisor(s)

CBH Peter Halldin; Svein Kleiven
KTH Department Main email contact
Biomedical Engineering and Health Systems xiaogai@kth.se

(MTH)

Specific subject area(s)

Head injury biomechanics; Finite element modeling; Head protection systems

Title of project

Mechanisms of head and neck injuries towards improved head protection systems
Number of available positions

1

Earliest start date

01 Semptmber, 2021

Short description of the project

Traumatic brain injury (TBIs) is a worldwide problem not only lead to substantial
financial burden but also long-lasting consequences for the victims and close relatives. A
better understanding of injury mechanisms is a necessary step towards developing novel
and effective head protection systems to reduce the risks of brain injuries. Despite
extensive research on adults, the injury biomechanics for children are less studied. Today,
head protection for children are mostly scaled from adults. But children’s heads cannot be
taken as scaled small adults head due to nonlinear growth both in material property and
geometrical. Further, different ages of children may injure differently. Thus, a better
understanding of the age-dependent head injury mechanisms are needed towards
developing effective head protection systems (e.g., helmets) specifically for children,
further, to optimize for different-ages of children. Besides, with more e-bikes and e-
scooters emerging as new commuting tools, there is an urgent need to understand the
mechanisms of TBIs in case of falls, as well as to develop targeted head protection systems.
This project will be divided into two major parts: 1. Use advanced Human body models
(HBMs) and head models of different details of children to study the age-dependent head
injury mechanisms; 2. Develop & optimize novel head protection systems for different
ages of children, as well as for e-bikers and e-scooters.

The research will be carried out at Division of Neuronic Engineering at KTH in
collaboration with MIPS AB - an innovative head protection system company. The Division
has a long tradition of performing multidisciplinary researches focusing on developing
new and effective technology innovations for head and neck injury prevention as well as
clinical treatment using advanced human head models. Since its establishment, several
spin-off companies have been founded from the research conducted at the Division, e.g.,
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MIPS AB, Impact Neuronic AB, Repair Technologies Sweden AB, Bioservo Technologies.
The group also maintains thematically diverse international research collaborations and
national industrial partners.

We are seeking a highly motivated and ambitious Ph.D. student for the above-outlined
research project. The candidate is expected to have a solid background in solid mechanics.
Experience in Finite Element (FE) modeling and computer programming is desirable, but
not mandatory. The successful candidate will gain substantial experience in injury
biomechanics, finite element modeling, and innovative product design. The candidate will
also be given solid technical support and supervision.
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Solid Mechanics; Mechanical Engineering (Reg. No. 2156)

Type of position
Visiting scholar:
(3 - 12 months)

Main supervisor
Svein Kleiven

KTH School Co-supervisor(s)
CBH Xiaogai Li

KTH Department Main email contact
MTH sveink@kth.se

Specific subject area(s)

Finite element modeling; Head protection systems; Structural dynamic response.

Title of project

Dynamic response of head protection system in different impact environments

Number of available positions

1
Earliest start date
1 September, 2021

Short description of the project

In this project, novel head protection systems that adapt to different impact environments
will be developed and optimized to reduce the risk of traumatic brain injury (TBIs). The
research will be focused on the influence of the material performance and structure of the
head protection system on the degree of head injury in complex impact environments. The
results will provide an optimization method and evaluation basis for the existing head
protection systems. The research will be carried out at the Division of Neuronic

Engineering at KTH in collaboration with national and international partners.
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