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The Development of Friction Surfacing System and Approach to Process Parameter
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ABSTRACT

The friction surfacing system which has been successfully developed in RIST has both position

control and force control by using hydraulic cylinder.
V,), travelling speed(V.y) are of critical importance for the

rotation speed(N) and feeding speed(

In friction surfacing process mechtrode

width and thickness of the coating. As a result of DOE with developed system, the main effect
of coating thickness is a rotation speed of mechtrode.
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Fig. 1 Schematic diagram of friction surfacing process.

~ L3 ==



20054 £ StEUECS| UEES 2005H 118, ZE A KWS 2005-Autumn
3. JHLE OiEEHINE AIAH of dftgez H{A e FE7] A2E o
Ao AANR FgA2PS AdsA. FRA
AL A=Y 7| FHE gantry FE2 FIA 2o 9wt WFI) A2 FE A 2
5482 83 2 48 1*0}5— F5E A H & s)oje] P backlash EAE HAE 5 Yo
W 5e7kA tilting 7HEsteS AAstd g o g Eaz zdad 85 AT o LA
B4 A0 RE M BAAAE 48T 4 £ E3 hunting 2AE 2% & A& Al
AEE . F59 IH& F9st= spindle g
head**+ spline sliding #2& A&ste] A&
53 sHEFo FA s Ao, 4 AlsZT 9l pE
F5 AL AU SEANT} e W
B Aol ¥4g Agstgt Fig 25 £ 47 i RS golN §4%e 2Y 3
A 7R vhE FERE AlARE 3R AT Ho gL A= £e3% T A2 gebvgs
TAEE e, 224 $48¢ 24 #Roz FFe $I4
E(=7119) V.¢ 4389 FALE=E N, 29
NEEE Vyyolth A% o2 Lz 5
letet =RE FA T % Wete gRuAS
FatA A4T & Qe PEe gk g@A
AgATE Ak whE %*é%—% 271 9% HA
Zzds Sdes 2798 A9ALY
(DOE)°l <] 3] @1@8}&1 %znzm B4 A3
At
4.1 stEsHo A&t
Photo 1& ZAledel] stgAols 2A# 2
Jutde mAEUAE Asue gxAe w F S HEE Aoz, S45C FHlE 4
g 29smz golt te g AW aqe ) SAVAS HUEE Slon] ST HE
Eol ohF BUAE A AAHE A o FET RS2 QIR TAS A &Y
of 2749 ¥ol ARE BF Fopse] Agxe ¢ LAFEL T
2 fA A E sésAk stE o2 s A

Force
Feedback

Pressure

Pressure + \J:'
Set Point Control{PID)

Position
Control{PID)

Position +
Sel Point

LYoT

Position CDB——
Feedback |
Servo

Hydraulic Valve

Cylinder

Load Cell

Fig. 3 Control diagram of hydraulic system
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Photo. 1 View of coating on substrate with slope
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Table 1 Friction surfacing parameters.
Rotation Traveling Feeding
speed speed speed
(rev/min) (mm/s) (mm/s)
1000 3.5 15
2000 45 2.5
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Rotation | Traveling Feeding
Speed Speed Speed Coating Layer
(rpm) (mm/sec) | (mm/sec)
1000 3.5 1.5
1000 35 25
2000 3.5 1.5
2000 4.5 1.5
2000 4.5 2.5
1000 4.5 2.5
1000 45 1.5
2000 35 2.5
Fig. 4 Coating layer of friction surfacing
2 M2 gl 489 JAEE, oF
5, FISEE WAGUA AYE 23 %4
=9 v =843 H = Fig. 49149 2ol diA
= 353 dn%e ngon 7 sy WEol
e} $42 wEe Srsh Zo| oy Fol)
HASS AFE AU
BIE SNl = B0 SX(C0IE B
ERES FEERS
2,00 \
75
% :50 \ \\,
m 125
3 1.00
5 1000 —— 2000 35 45
Ul 200 S
a 1.5
150 R
1.25
1,00
15 25
S Zo| = &1} EX(GIE FR)
5 CHRET NEES
21
s - \
o 1000 2000 35 45
o EEE
21
20 /
19 /
L 15 25

Fig. 5 Main effect plot of layer thickness and width
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