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Original Research composites as compared to pure polymers cause increasing application of this material group

in aerospace and transportation industry. In many situations, the part life depends on the
surface properties such as wear resistance and surface quality. Friction stir process (FSP) is a
process that can reinforce the surface layer of polymers without affecting the bulk of it. This
process can distribute the filler uniformly in a specific layer thickness of matrix. In this study,
the effects of nanoparticle content (wt%), pressure and incident angle of particles on erosion
rate of nano-composite layer, which is formed by friction stir process, were experimentally
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resistance occurs in polyamide6/clay (6wt%) while at high incident angles (60~90°) polyamide
6/clay (2wt%) represented highest level of erosion resistance. In all of the samples, the erosion
rate increased as the spraying pressure of nanopartiles elevated.
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Fig.1 Non rotary tool shoulder of friction stir process

1608 widel oV gylad (¥ 0y90

OhlSas g i (sage NP

Aloael cws 43 (ANOVA) uilylg 5JUT 51 ealaiel b (0/4%)
Ti-6AL4V LT (595 2 o ojsrelSsill b 4Y S
38l s lS 51 ol b izl SISkl 153T,3 oyl
Sl b (Gr) cudlS 5 (Zr02) e5aisSy5 sm| (TIC)
Ay ai aslo 0], Sen g (L Ll buwgs calizes (359
G9ry wepw g YO RPM (5il95 ey cazyd ¥ il s b

a5 el b ols oLas Ll Gudsd gl .o olal Vemmymin
i il ol wid 4 Glole glise wedlS sl
Oimlw olio (Jeesme oads FSP 5T 5,8 0 5,8 TiC:Z10:
TiC-60% 7%Y+) dings <uS,5 oS (Jl> 55 oals ¢l |y 4/5AAmm?
Iy pials 3oy FA/8 &S sy YAQYSMmM® @ (Zr02-20% Gr
S, (A203) ‘owyT LS| poluyd )l s e glid
9 AAT0TS (553 30 5] o) Se g slogS Lily bawsl golz (suy s
35253l AL Gl Glalw bl 6l b wojerels
e b AAT075-T6 (sladigad.aisid esliswl sels wlyd
8 dgllas 3j50 dids 0 VIV (35 g Ve mis loluyd
Iy lnSyig)Sae cazyd Qe wled dgly b sailo whd caiis)S
A.Lﬂ)é diags sloyiel)y GOVI ‘a:g”i]l oolwl p.333)8 sl
g b (s Shs b Gl &5 il J8las 4 sl
FO mm/min- ! g9y wuepw g YV RPM= l3l (oo
(gl (ols> g ez V] ghlSen 5 zlilage cul
oyl wly3 L 0l aigds AAT075 (SCs) (s (sl ojguolS
S,y B asle polaae! (SBaol sl ;5 eslatwl b sYgé
e Gunly b gy 3l oalistanl b (e iy S9a 1y 398
5 U5y ol olid ol (e asly (63555 slayielly
4 Gl @ly gl coSy Glaleyd @y Qe slass
..\33)9T Cawd o5l Ui>)hia bis U Giolwys J8las

R S plsin oy sl Ghegk gl 5l oslisul L
$U Y sll dapaly ol cuoglie Saugs 55 peo lagis,
4 azzle b cwl Galaxl SBhol (i) 4 Gljsels
QY ailuyd Glolw jlid) i) 53 o wdlys ylgi o g21)e
280 38, 4la5 53 b FSP (g 4 o gl iujanels il
9 2955 gl comy @lid $U Giis ep lapsie lojen
Ban ol 4SS ez Glagd orile @b Gl ,Las
29530 (5395 (sLyasiie 53U (uoyp =S Ao ool Lol
Sdgi il Maelisly slaejoxlSil (il 58y (595

ABlse FSP gy 4y 0

el g Slge -2
Lavdigas (55lu oslel \-¥
Vocels b T il gladss 5 aeaiselsl uile

OLQJT ;945 Ensinger <S8y 31 TECAST LS)L>" ‘olj 9 yioulio
olgia olal 9 i 59 Sy 51 gl )3 sl 04 (yreli



Ay

Sl eshiil (glapsite ) Jyaz

Table 1 Experimental condition and process variables

Parameter The value of the parameters
Machine Sandblast (AFM)
Temperature 20+3°C
Material of abrasive particle Silicate
Abrasive particle shape Cornered
Weight of abrasive particle 2Kg
Nozzle diameter 4 mm
Nozzle to workpiece distance 20 £ 1mm
Spray pressure of abrasive particle 4 and 6 bar
incident angle of abrasive particles 15,30,60,90
Polyamide 6

Polyamide 6 /nanoclay 2%
Polyamide 6/nanoclay 4%
Polyamide 6/nanoclay 6%

Workpiece material
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