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Abstract : Security journey is a vital focus on the field of Rail Transportation. Accidents caused by the damage of the high-
speed train windshield have occurred many times and have given rise to terrible consequences. Train windshield consists of
tempered glass and polyvinyl butyral (PVB) film. In this work, the quasi-static tests and the split Hopkinson pressure bar
(SHPB) tests were carried out first to obtain the mechanical properties and constitutive model for the tempered glass and PVB
film. These tests results revealed that stress and Young’s modulus of tempered glass were wake-sensitive to strain rate, but
stress and Young’s modulus of PVB film were strong-sensitive to strain rate. Then impact experiment of the windshield was
carried out to investigate dynamic response and failure characteristics of train windshield. In addition, a finite element model
based on the combined finite element method was proposed to investigate fracture and fragmentation responses of train
windshield under different-velocity impact. The results can be used for further design and optimization of the windshield for
high-speed train application.
Keywords : constitutive model, impact response, mechanism properties, PVB film, tempered glass
Conference Title : ICASMME 2018 : International Conference on Advanced Smart Materials and Material Engineering
Conference Location : Bangkok, Thailand
Conference Dates : December 13-14, 2018

World Academy of Science, Engineering and Technology
International Journal of Materials and Textile Engineering

Vol:12, No:12, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 T

ex
til

e 
En

gi
ne

er
in

g 
Vo

l:1
2,

 N
o:

12
, 2

01
8 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/9
60

56
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(12) 2018 1

https://publications.waset.org/abstracts/96056.pdf

