
Clay Research, Vol. 38, No. 1, pp. 12-18 (2019)

*Corresponding Author Email : spdglb@gmail.com

Fabricating Copper-Based Composite by using Waste Steel Chips and
TiB2 Reinforcement Material

SHASHI PRAKASH DWIVEDI *, MAHESH PANDEY,  PRADEEP YADAV,  MD. SHAHNAWAZ,
ARPIT SINGH AND JAYPEE YADAV

G. L. Bajaj Institute of Technology & Management, Greater Noida, Gautam Buddha Nagar, U.P., India

Abstract–Nowadays the wastes of the steel from the manufacturing sectors are producing in very large
quantity. However, industries are not able to reutilise these wastes as it is not fruitful for these industries.
Therefore, In the present study, an attempt was made to developed copper-based composite material rein-
forced with waste steel chips and TiB

2
 (Titanium diboride). Uniform distribution of reinforcement particles

was observed in the copper-based matrix material. Mechanical properties such as hardness and tensile
strength were improved by utilizing 5 wt. % waste steel chips and 5 wt. % TiB

2
 in copper-based matrix.

Tensile strength for Cu/5 wt. % steel chips composite and Cu/5 wt. % TiB
2
 composite was found to be 220

MPa and 215 MPa respectively. Hardness was found to be 35 BHN and 45 BHN for Cu/5 wt. % steel chips
composite and Cu/5 wt. % TiB

2
 composite respectively.
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Copper is denoted by Cu and it is a chemical
element. It is ductile, higher electrical conductive
and plentiful metal with useful properties. It has
high corrosion resistance and easily joined
(Alaneme, 2016). Now copper is also used to
manufacture jewellery and ornament and also
used as winding for motor, radio and TV sets.
However, it was observed that the mechanical
properties of copper are comparatively low as
compared to steel. Steel manufacturing industries
produced lots of waste scrap (Pavlovic, 2011).
These scraps can be reused in various sectors.
Steel is an alloy of iron and carbon and some
other elements. It is composed of iron (Fe) with
the little amount of carbon. Unalloyed steel
contains from 0.002% to 2.1 % carbon. It is used
in the modern construction, automobile machine,
and weapon, building, needles and electronics.
There are different types of Steel eg. carbon steel,
alloy steel, stainless steel and tool steel. Steel is
lighter than wood. Reinforcement is the action
or process of reinforcing or strengthening

(Nadoushani, 2015). It refers to an amplify its
behaviour, but this term is also sometimes used
to denote an amplification of memory.
Strengthening effect may be measured as a higher
frequency of the behaviour. Positive
reinforcement provides a desirable stimulus. The
stimulus is associated with wanting and liking.
There is also negative reinforcement, which is
characterized by taking away an undesirable
stimulus (Du, 2009; Sapate, 2008). Table 1
showed a summary of copper-based composite
with outcome results.

Pollution from the industry and agricultural
waste is one of the most serious issues all over
the world (Nagdev, 2018). Recycling or reuse of
by-products (waste) is a goal to be achieved under
the current economic and ecological crisis. The
reuse of waste leads to saving energy and raw
materials reduce environmental pollution and risk
factors for public health and so on. The solid
organic or inorganic wastes have been used as




