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A Study on the Influence of Ceramic Coating on Characteristics of
Friction and Abrasion of Aluminum Alloy(707S T6) Used in Mechanical
Casting
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Abstract : This study deals with the influence of ceramic coating on characteristics of friction and abrasion of aluminum
allot(7075 T6) used in mechanical casting, In this research, frictional wear characteristic of ceramic coating materials such
as AlyOs, SizNy, SiC was investigated using aluminum alloy(7075 T6) and stainless 403 cast iron under room temperature
and normal air pressure. The coating layer was observed using SEM.

The conclusions are as follows: 1) Friction coefficients of Al;Os, SiC and SisN; are obtained 0.63 0.56 and 0.54
respectively. 2) Abrasion resistance of stainless 403 cast iron with Si3N4 is the best among the ceramic coating materials.
3) Abrasion mechanism of aluminum alloy(7075 T6) coated with ceramic material and stainless 403 cast iron is caused
by brittle fracture. 4) Coating the ceramic material on the aluminum alloy(7075 T6) can effectively increase the antiwear,

impact properties, and corrosion resistance.

Key Words : ceramic coating, frictional wear, wear mechanism

Az HAZAAE 7
A7) $istel A2 29% =9
#3292 ek 34
Rolol tistAl $83 % 3l
24 Egan), Fh2sg, oladY §
=) Eel Alge) BEg m&Ez BA

A7 Yol

3
™
2}
o
e 3
=D
1
o%
o

i)

53], Eeanl $ApMe e IPPase B
2 4& 2 eI Jhsee, SAIE 2 B

Aol g dHAgo] & #rh oz, AF B

"To whom correspondence should be addressed.
sklyu@nongae.gsnu.ac kr

14

Fraxel

AR 2R 2 4
A Z1ARFS] WA S AIA NS FA
Z}z) oo

¥ol 71 9o, Aebge] 547 229 Pde
AT Qe Aeke SRAekE A ARt

5
A o8 AEY AYRAzAY dFo vlE
S 3 5 EdolREAH Fabo] utEck

=



Mzt =Eo| JH F=8 YR0IEES(7075 Té)e| obzt - nlaS4of ojXls Fool st o7t

r

F ATl T FARE FELL Qe
A2 0LHALOy), AEET o] E(SI0), AeEAs
E(SisN) 9] A2t} Agg o] &3t 7IARE &
€7] & a2u ARUARY A9 2 HiEA
Ao ARE 28 AF0E FEA 7075 T6 AL
o A FRe| Fevl SAY o2 AH S S
YT A S AHEt AL, 71, FEE sl
A FRT A R 3l we vk - mESAY
oA 58 1S aEa Qi A e

o

2 AEHE R AEYY

2.1. AlgH

E AFdME 714 9 A/7A RE AR
dg] AHEHI Qe 28 dFvlE 3 7075 T6
< AEH ZAZ Jd3dnk 7075 ToFx& &
Folsdee 2> Ax9 AEE 71 o,
BB 7HEH R AF T TR EEE R Y
438 Algd ey OE F59 Hste vt
de] g3k R3jrh

AHAA L] Z7)E 71 12.7mm A& 12.7mm &
o] 127mm o|x, W AA7]E 0.054m o]H, 7075
Tooll Q& Algk] AZHAJES 7)AR9E 2 F
] BAJ& Table 13} #rh A5 A|FHE 4FulH
el 7075 Teo] ZHE Algtge] vz . niy 5
AE &3] fste FERE Aoz JPE W
o] AMgEHE LEuLHALD), A&7l =(Si0),
A ZAFE(SHNYS 7075 Tool| 300um A2 &
gp2m}l fAle] o & At s IRtk sHEAIY
HE 2&82] FHAo] 60mmol F77} 16mme]
28)912] A(stainless) 403 FH & 7133 oS, W
AH71E oF 0.05um =R Avlated ALE3H )

22. MEEx|

B AToAE vngd o] uhat - nlEAE 7]
(Plint Ltd =&}, Model : TE 53)3 AR&3}9).00, TE
53 b5 mtd - wfEA[R7]E Fig 1o YERWTH
AF AAEe] FoFAL AFE], Compend 2000
=2 1 W(Plint & Partners Ltd A 2D, vz - v} 2A| &
=), A AESEA, Az HE Foloh

TE 53 oh53 nlz - opZA PR R A
el 2E7| 24 o P4 FEeo] wd njgl 7

LtobMEEsix], M18A 3%, 20034

Table 1. Mechanical and thermal properties of ceramics

Specimen . .

Prope rty A]203 SiC SI3N4

Density (g/em’) 38 33 32

Hardness (Hv) 1,800 | 2,100 | 2,600

Young's modules (GPa) 400 360 450

Fracture toughness, KIC

(MPa m") 3.61 4.66 329

Coefficient of thermal expansion
106%0) 33 40~50| 7.0~80

Fig. 1. Multi-purpose friction and wear tester
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