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Wear Characteristics of Ni-4.5%Al
Sprayed Coating Steel

Gui-Shik Kim*, Maeng-Jong Oh**, Sung-Ik Kim**and Jang-Gwon Koh*

ABSTRACT

The pin-on-disk type wear testing machine was manufactured using a personal
computer, load cell and reduction motor. The tribological properties of Ni-4.5%Al

coating steel by flame spray were investigated using this test machine.
The experimental result has shown that the wear amount of coating steel was
remarkably decreased than the S45C material. In the lubrication environment the

wear amount was much less.

The friction coefficient of S45C and coating material was respectively 0.4, 0.29 in
the air. and it has respectively shown 0.18, 0.24 in the lublication.
Increase of load didn’t have effect on the change of the friction coefficient at all.

Key words : Pin-on-disk type wear testing machine, Tribological properties,
Flame spray, Ni-4.5%Al coating steel,
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1. Pressure handie 2 Load cell 3. Spring

4 Losd cell S Torque arm 6. Torque arm holder
7. Pressure rod & Pressure ring 9. Thrust bearing
10. Stator 11. Rolor 12. Table
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16.A/D converter 17. Computer 18. Printer

Fig. 1 Block diagram of wear
testing machine

Table 1 Principal part of wear
testing machine

MANUFACT
NAME MODEL URER NOTE
LCW-500KG Cap. 5KN
Load cell F NTS 2 EA
A/D. D/A PCL-812PG ADVANTCH 12-bit
Converter CO.
PC 80486 DAE WOO | 66 MHz
. Shin myoung| 62 rpm
Er:]e:tt;l_c GMO0200 |Electric MFG|Gear ratio
LTD 0:1/30
Printer [LASER ART| Ssang Yong
Strain | ppvigioa | KYOwa +5v
amplifier

£9 Al%E Table 191 JYeERIAT. A1g7)9
THYLZ AIRE AFrle AGARAA Azt
d IS E2A Jlo] ZA&EZE 1 302=
A7t 60 rpmeols FFAEYLE 0.5 kwol
. AZ|ZE 80486 vulo|AZ T2 AHA
(microprocessor) & W#Ag vxd HAFHE
Atgon] A& N9 oAk AZE A
XA F£ A/D £ D/AE7I= 12v¥Ee] £
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Table 2 The chemical composition and
mechanical properties of

specimens

(a) Chemical composition (wt. %)

C Si [Mn[ P | Ni| Cr | Cu]|Fe

rotor [ 0.45(0.21]0.75 0'32 0.02]10.13{0.01(Bal

0.9510.15 : 1.3

stator 0.510.25(0.25 0.25

1.10]0.35 1.60

(b) Mechanical properties

Oy oy P E

(MPa) | (MPa) | S| ¥ | (g/am) | (GPa)

rotor 675 760 12.1 | - - -
1568 | _

stator | - | _oes 03] 7.77 | 208

4-HD Ny

(5
8s

sl

Fig. 83 Dimension of specimens
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Table 3 Spraying conditions.?

Blasting| Under Top
process | coating [coating

material composition W A |Ni-4.5%Al| TiO:

powder size(um) 15~53 | 45~90 }10~53

Air pres. (atm) 3 - 317

Spraying distance (mm)} 50~100 150 60~70

Oxy. gas pressure
(atm)
Ace.gas pressure
(atm)

- 14 1

- 1 1
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Fig. 4 Calibration of friction force

Table 4 Experimental conditions

Norma! load (N)| 50. 100. 150, 200. 300.

Sliding speed

(ms) 0.183
Sliding distance 1350
(m)
Test temp (T) 25

Environment in air, in lubricating
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Fig. 5 Relation between load and weight
loss of S45C and coating material.
(distance 1350m, velocity: 0.183 ™s)
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