s gy L aiall Guaa o 2023 ol 10 2l 45 alaal)l Cad) daals Al

Slilhy Sliaahsl deb g0 Slatal slgo yaghs
das il dalgl slgo eladsialy SilyLuall gl
al) pa a2l bl il
Lo (3t —Lingh il Al gl lal) sgad

Q),\;&.\AJ . :JJK.\S\ ijﬁt\

.oadlal)

Al dge (e ASHe AlSial Mse gl Luppad A il 1 Sl g
Joellh (B85 cdasy o dlsaS SIS abally L Hsdia Jie ddglaa dpnna
Jpe Ll oy WS bl e bl il Laladlly 4wl i<,
ASe Mo pe lgihliey LSS lpaibiad aatl sl DS54 SllSiaY]
iy g (@Al dea e bl mlS @liley Glinkt 8 aadid Al
ASyell i) algal Aplpall (ailadlly 4SSl paibaddl o Ll
il Gl daglie spmsall ASyall Y Jge any el Lbpaadll
oda Java Sayy 90.73 dwlaws 55 (HB) Juy sskeds <53 (MPa)
Spanall A5l Y] dge liKe s e diih st ehaly (ailadll
S lehln o lpailad awa 8 spaad)l A SSY) s i
dadiisal) Agdadll Saul) 8 3gmgal) Al SSAY) Mga s2a) ey el

bl e Glilay iyl

Gllay — Jany G Ao — Syl SKAY) dlge — LS e alge dualidae cilals
Calall — bl — Wl Gl - alhll Gl - culld) - ) ol
cilandy! daslia — dalusal) SIS

65




%ﬁhéﬁl&n\gw@"i A\y?\dﬂugébw\ @&«;uu@@&*hﬂ&.sﬁd&s 3 ga gkl
Al A g Al Auaiila

Development of brake pads friction
composite materials using low cost
natural and industrial wastes ecofriendly
local raw materials

Abstract.
In the framework of this research, experimental study has been
realized in order to formulate friction composite materials from
local natural and industrial raw materials, such as basalt and
volcanic tuff rocks as abrasive materials, brass and rubber
machining particles, for automotive brake pads applications. The
prepared friction composite materials were tested to determine their
mechanical properties and compare them with commercial
equivalent materials used in the applications of automotive brake
pads. On the other hand, the correlation between the mechanical
properties and the physical properties of the prepared friction
composite materials, were studied. Some of the prepared friction

composite materials showed a flexural strength of 53 (MPa), a
Brinell hardness of 55 (HB), a porosity of 0.73%. These properties
can be adjusted by making slight modifications of the proportions
of the friction composite materials constituents. The prepared
friction composite materials were superior in all of to their
properties to their counterparts in the literature, and to one
commercial friction composite materials available in the local
market and used in the applications of automotive brake pads.

Key words: composite materials - friction composite materials -
abrasives materials - automotive brake pads - Bakelite - basalt
fibers - steel fibers - basalt - volcanic tuff — porosity - flexural
strength.
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