573

N5 BA e hASE e vhE - e s

Prkel B AT
A AUk ok MY

A Study on the Evaluation of the Friction and Wear
Properties of the Sprayed Coating Layer with the Friction
Velocity

Kyung-Sung Yang , Young-Sik Kim

Abstract

In this study, the friction and wear properties of flame spraying coated
specimens were tested, and their properties were compared each other in dry
and lubrication condition at various friction velocities.

The Mo powder, Fe powder, SUS42C powder, Al:Os; powder, TiO: powder,
Al-Bronze powder and Ni-Cr powder were used as the spray powder

The results obtained arc summarized as follows;

1. Comparing with their micro-hardness, Mo powder spraying coated specimen
appcared the highest hardness, and the others were reducing in order as
follows & TiO;, ALOs; SUSA2C, Ni-Cr, Fe, Al-Bronze powder spraying coated

specimen.
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2. In dry condition, hard spraying coated specimens showed low friction
coefficient at low-speed, and soft spraying coated specimens showed high

friction coefficient at high-speed.

3. The hard spraying coated layers such as TiOz;, Mo and Al,O3 were suitable
at low-speed, and soft spraying coated layer such as SUS42C, Ni-Cr and Fe
were suitable at high—speed

4. Comparing with the durability of lubricant film, soft spraying coated
specimens such as Ni-Cr, Fe, SUS42C and Al-Bronze were better than hard
spraying coated specimens such as Mo, TiO: and Al:03 powder.

5. Comparing with their wear volume in dry condition, the SUS42C powder
spraying coated specimen showed the least wear volume, and Al-Bronze
powder spraying coated specimen showed the most wear volume at low-speed
of 0.1m/sec and high-speed of 1.8m/sec.

6. Comparing with the tensile strength of various spraying coated layer,
SUS42C powder spraying coated layer showed the greatest tensile strength,
and the others spraying coated layers were reducing in order as follows; Fe,

Ni-Cr, Al-Bronze, Mo, AlOs, TiO; powder spraying coated specimen.
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7o) Disk$} Pin®) whate] o3 A7 vlny wp@EFo] B 2uE AHA Load cell
2 A9¥" ¥ Amplifiers 3 £Z50}, %8 Y& Pen Recoderdel 7152
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P T : Pep _Recorder %01] 71E9 ?:1 0]_'17_ u}-%_}ﬂ]-",‘—{— O}E}]}:J,-%
F= p 7 F : Friction Force s3 7ad
a : Length of Arm ° M

_F u - Friction Coefficient

=P P : Applied Weight
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Mo SAalajet 5319 Ax7t 7B 31 TiO., AlLOs; SUS42C, Ni-Cr, Fe,
Al-Bronze £A}8 9 g9 Jjgog Ay Bold & & £ gtk 7|4 Mo, TiO;,
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AEhe debla 9o, SUS42C, Fe, Ni-Cri} zbo] vl a] &<l &AMy 9
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HZFE TiO., Mo, AlLO; &As et 7ol A fAH e fifvpzto] Q- % =
(kg o) 7| AlF-Foll Ab&ste Zol fre2ldhil, Al-Bronze &AFEFS fif vl ol
S e AR Eel AME S Aol #alshy, SUS42C, Ni-Cr, Fe &%
SA I e fifvk o]l R EE SEAEe] VAR E ARESkE Aol frelgs &
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3. Fig. 7~Fig. 8& Az FelA] 17tst5& 2045N LA sHA she] whahs:
T 1§]—’\]i’i° Aol wpEAte] whE UP—MI o] wstE 7} ZAluubel &
Wk Aog 7h vtatgnola gAtunte] FRE LSl BE A el A
vk 2 7)ol s e v EASFE Hojul 200)F ¥ RE:= oA viAAFgon
A3 ol gtk EE 0lmvsec®] vHEE RO AE TiO) Mo, ALO; 8At3)
gbo] W& vhaA4 S vhERY 3, SUS42C, Al-Bronze, Ni-Cr, Fe #AF3uto] 3%
& wpEAAFE vEb . Aok 183 1.8m/sece] vEEE A= SUS42C,
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Ni-Cr A gte] @& vl A43E Jel i TiO;, AlLOs, Al-Bronze §AFS %
o] ¥& vlAALFHRE YEIE S ¢ F At oJ¥ AAZREH 01lm/secst Z2
A& G HAME TiO; Mo, AlOs &AM Ze i@ 5] ¢t 2
1.8m/secs} 2L 1&g Fo A= SUS42C , Fe, Ni-Cr £A9 2to] $-43%& e
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4. Fig. 9& Disk® A¥H& 4wt a2 &/ 1EAAS}Y wmES 4
Aejol A Q78IS S 12249NC.2 33 vPREEE 18m/secE Bt whAAL F
obe] wlaASG WA Uvetd RozA upRizv)de Z+ §AY e w3
AL & 2ol Holx Fort Azte] BFHghe] wet z+ 2 &AMy Te vl
BAFZol olE Yehd S & & Utk F, Mo, TiO;, AlOs &% &AM TS
Al Zkol A T3to) wre} vpEAlge] A% 3kaL, Ni-Cr, Fe, SUS42C, Al-Bronze
o gAEete AZbo] Aigte] uwhel wlAAIFZo]l BETRAY FAHE e
Holi . ol AR=HYH A3 B LAY Mo, TiO, ALO; £% &
Atglebe frekel A &40l dotste] vhAAFgko]l Fe sty Ni-Cr, Fe, SUS42C,
Al-Bronze &% &9t {ute] x&AJe] 484 fato] BAEHA FFS
& 5 gl

Fig. 10& 7zt &Atgete A4x TollA, A7tetE & 204N =2 dAsHA 3t
Ve A% SR} 0lmy/secd W whREETE 1.8m/secd ol 5000me] vk
AY7AA vPRARE A$Y vEFE vud AFA2ZA vpFEEIE 0.1m/sect]
A%-9 1.8m/sec?! BF EF A3 SAH o] A3 AN HEOE wpE o] 3
t}. & Al-Bronze &% £Alggto] 7Hd wiR o] $31, Fe, Ni-Cr, ALOs, TiO;,
Mo ¥Z g&Avet o2 vtr o] HA vetyi SUS42C £% A %ol vt
mgol b AHrh o7|M Fo|d AgE SUS42C &AM Hte] AEgte] L
ALOs, TiO; Mo &AM ERTE vpRIFe] A A& SUS4C £ §AHH o)
AlOs3, TiO;, Mo $AMgerch BuQixizie] Aol o A7) i 1AEEY
AlLOs, TiO;, Mo % $Adutnc} €gvinrt HA dojuyr] W&ol Aty
k=3
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1, Al-Bronze &Ag2he] vpx ko] 7H B
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7. SUS42C $A S Aojstx vtz Amzhe v BAS UeEhy.

Table 1 Spraying condition

Flowmeter Air Spraying
T valve | Oxy. gas | Ace. gas | pressure distance
pressure pressure | (kg/cm?) (mm)
Mo 6~10 40 60 2.8 200~230
Fe 6~10 45 55 3.7 230
SUS42C 10~12 45 55 3.8 200
AlzO3 5~7 40 60 2.8 100~110
Al-Bronze 10~12 42 60 45 180~200
Ni-Cr 10~12 40 60 2.8 230~250
TiO 6~9 40 60 2.8 120~150
Table 2 Chemical Compositions of Spray Powder(wt%)
Spray Chemical Compositions
Powder
Fe Cr Ni C
SUSA2C Bal, 16 2 0.2
ALO AlO3 TiO, Si0, FeO3 etc.
o3 9% 2 05 0.5 1
Al-Bronze etc.
Al-Bronze Bal 9
Mo etc
Mo Bal 0.8
Fe Fe Ni Al
Bal. 38 10
] TiO, etc.
Ti0 Bal. 1.2
Ni-Cr Ni Cr Si B Cu | Mo Fe C
! Bal. | 16 4 4 3 3 | 25 05
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1. Pin 2. Disk 3. Axis of Rotation
4. Applied Weight 5. Balance Bar
6. Balance Weight 7. Ball Bearing
Fig. 1 Schematic Hlustration of Friction and Wear

Fig. 2 Schematic IHlustration of Friction Force

Test Apparatus
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