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2.2.2.2 wlviumsannse uiuilu 3

Type II
Type I

Type II1

Wear Volume

Sliding distance or Number of contact cyeles
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2.3 mmdaﬁuﬁm%’unszmummmugﬂsﬁu (Cold forging) [3]
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a @ . 13 Y g v A o @ o 1 A A
FUAVDIIAALLDE Surface expansion 1uﬂ1imuiﬂuutﬂuﬂ%%ﬂm YAMIUNTDDNTITHADAY

Y
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131N 2.20 Fauaasyiavesmsnaoauiiminzaunuegliiiounay Surface expansion
1 Y @ ] ] g ,3 dd‘d
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S 3 S| A k1 4
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5 [ X

2 e \\ \\ conversion coating

g € TR 1 \ + lubricant
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% ;g ~~ \\
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5 T~ transition zone \
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i \
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2.3.2 mynaeauiilFlunszurumsnuiugiifiu (Cold forging) [9]
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-Soap phosphate coating
-Soap aluminum fluoride coating
-Calcium aluminate coating

& . g ' 4 y [ a A 1 N
#911n1319 Soap phosphate coating lumsnaeduiuldsuanuiioniiga @au Soap aluminum

fluoride coating t101¢ Calcium aluminate coating ﬁﬂui%ﬁunﬂu@ﬁuuazqhﬂmuﬁﬁu

Degreasing tank Deoxidizing
» Water rinse tank - o o s ur ) H‘ Water rinse tank
GRENRTN (Haesall,MInoxide)

Warm water tank

(~80-90 C°)

Eq Lubricant (Soap) H;Nater rinse tank H Phosphate solution tank

' 1
gﬂﬁ 2.21 LAAIVUADUN Soap phosphate coating [é’wmmﬂ Thai Parkerizing Co., Ltd]

2077222772, >

g hetal Soap
. CYyOlite
(Phosphate)

Ra—

Workpiece
(AAG063)

' v
g‘l]ﬁ 2.22 aAN¥UN N UDY Soap phosphate coating

Degreasing tank Deoxidizing
v . Water rinse tank | EEEp Water rinse tank
@14 lvau)

(AAa51AN,A19A0xide) l

Warm water tank

(~80-90 C°)

Finish H Lubricant (Soap) H Water rinse tank H ALBOND-A solution tank

' v
317 2.23 udAUAOUIN Soap aluminum fluoride coating [$1989910 Thai Parkerizing Co., Ltd]
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i S OAP
z%zzz%%z% z T, ISV Metal$ oap
s Cry0lite
(ALEOND-4)
- Workpiece
(AAB063)

ﬂﬁ 2.24 e m‘vummmm Soap aluminum fluoride coating
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2.4.1 AIBMINATOUUUL Ring compression test
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%Reduction in height = x100
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wWasumlasanugevessunagoullsumdulszdnsanu@saniu ) 149nn3
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Calibration curve ﬁ%ﬂmwmnms 31094 Finite Element Simulation

Decrease in internal diameter of ring,% D,

60 Friction coefficient; p

——0.57
——0.3
——0.2
—0.17
——0.15
——0.12
—0.1
——0.09
——0.08
—0.07
——0.06
——0.055
——0.05
——0.04
——0.03
0.02

—— ()

Deformation, % h

-60

31U 2.26 257 Calibration curve ¥93A150ATOY Ring compression test § 151

TaQoguileNNTA AAG063
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ad
2.4.2 I5MINAABVIUUY Double cup extrusion test [2, 7]

. g {a
AINATOU Double cup extrusion test 1IUNITNATDUNUNINTLVIUNT Forward and Backward
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3UM 2.27 uaraansesiion 19 unsnaae Double cup extrusion test [1, 4]

‘l]ﬁ 2.28 uﬁmaﬂymwﬂwmmw"lﬂmﬂmi‘nﬂaau Double cup extrusion test
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NIATUIN
® Cup heightrato  R=H/H,

® Real stroke S.=3175(H-H~H,)

Cup height ratio (R=H,/H,)
7

Friction coefficient; p

6 - —0.57
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——008
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J— 0 06
—=—005
——004
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001

1 000

0 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Real stroke [ S,=31.75-(H - H- H,)]

3ﬂﬁ 2.29 13 Calibration curve ¥89115NAADY Double cup extrusion test #1151
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2.4.3 IEMINATDUHUVY Ball on disc
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Motor

31U 2.30 na lnmsvhauveuniesnaaoy Ball on disc [7]

2.5 ANUHENURAIDZITMITANNNHENURT [11]
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2.5.2 11599310 IAANUHENUAIVLIINAIN (Stylus measurement)
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d a
2.5.3 n1ﬁmswmeamnmmwmﬁ1 [11]
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2.5.3.1 Arithmetical Mean Roughness; Ra ¥31899 A1A1UHURINT1 1a01nms
X 4 A 4y & o & 4 A quy & v
FWHUNYoALaNvoIRaUY HBaIduRIna RN UNsoaurayveInau ldidunnale udavis

{ P = ' o g
AuANNE1IRdY (Ir) TaoNa1ves Ra tvuaeiadluluTnswes

Ra

{
L

‘ﬂﬁ 2.33 ﬁﬂymuﬂﬁ’fllﬂikﬁﬂlmm Arithmetical Mean Roughness (Ra)

w N L0 NL N V\/ V \/ '\/ B

2.5.3.1 Material ratio of the profile (Abbott Firestone curve); Rmr(c) [11, 13] ED)
. . I @ 1 dl ng Aoy o a Av o w
Bearing ratio HUdns1aIUVDITLoT NNUNTURTITIUD9 Surface profile NAUAAN Y Parallel
v [l ]
line (Bearing line) A05£ULAINEIININUAVDY Surface profile FududunanwInIndudieda

ld

30 Mean line ﬂ’l Parallel line 8gN# nmmmﬁmm peak 14 Surface prefile a Rmr(c) FRTGR
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] o ]

WD 100% LAd Parallel line DYNA1MUIFIAAYDY peak 11 Surface prefile A1 Rmr(c) 1ziiA
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Material Ratio = % 100%

In

A = Lapping plate B = Bearing line in = Evaluation length

31]ﬁ 2.34 ANUULNT 3mawﬁmma’1 Material ratio of the profile (Abbott Firestone curve); Rmr(c)
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2.6.3 M denneIvesfumsndeanilFluaumuiuziifiv (Cold forging)
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