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1. Tanzlninidlean 3gns (Commercially Pure Titanium)
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3. Tansuaninmieanwuy 3 (Beta Titanium Alloys)
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4. Tanzaaunniflanuuy oL - B (Alpha - Beta Titanium Alloys)
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Materials Tensile Strength | Yield Strength | % Elongation
(MN.m™) (MN.m")
Pure Ti
99.5% 240 170 24
99.0% 550 485 15
Alpha-Ti alloys
5%Al-2.55n 860 780 15
Beta-Ti alloys
13%V-11%Cr-3%At 1280 1210 5
Alpha-Beta Ti alloys
6%AI-4%V 1030 970 g
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2.2 nsunshuaaswds (Diffusion in Solids) [3.5]
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Conductivity)
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Infrate) = Incy—— .. (2.2)

RT
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2.2.1 nalnua4n15uns (Diffusion Mechanism)
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2. MIUNTUULUNSGA (Interstitial Diffusion)
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2.2.2 wasrwunszuldlunisung (Activation Energy for Diffusion)
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-3 ] 1 A :" e‘ = g = s A a
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1. npdiah 1 184 Fick (Fick's First Law)

y 1 s 3 Ig [
WHan TN D ULULRDIUEANAA (Steady State) na19Aa A NN W lHE

uiy
A1 LTIRTNITENIIUAASINTUNSTRIaLmAN LFRNANANT (Flux, J) vreatianlAdl Aa

' ni g A:i d; A== [l r-!i’ A=I LI A 1 2 o
AMMLAANRITIUIUBEADNNLARDUNHIUNUTIVUIRANUIFDIIRN mmsmmm‘lmﬂumm

dc
dx

Wa  J e A Wand (atom.m®.s™)
) A 1 . . . w -
D Aa AR lunITUnIuTe (Diffusion Coefficient) (m2.s 1)

de/dxAamn concentration gradient (atom.m'a.m")
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i . N ] ﬂi ] a i
A1 concentration gradient WluAnfiuansdn asanidnduazulfaunlamnsses
= t;t d‘ LY Y 4 ] o 1 e d e o
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1=’|’ . . s >q d& b .lv [l 1
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< (e 4 A & X d oo A o
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flux (b) w@MI concentration gradient [2]

2. nyfia¥i 2 984 Fick (Fick's Second Law)
Tunsdifintsunsliatluaniurada ( non- steady state ) wiaanudnduildn

wlaamngzazn1g wudn Hand azllpouduiusnu wad ¢ Teneduldsiudunisanuds

ar &

diad ( Equation of continuity) a4

dc dJ
L - == (2.4)
dt ax
wnnAtannng 2.3 adluannis 2.4 azld
dc d dc
—_— = — D (2.5)
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de d’c

— = D—-z-' .......... (26 )
dt dx

mauffannislungdadi 2 981 Fick Fuananadl
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fudaglateduvilafiausaslfoardmilal t wudanisundazdulidaannis

2

Q X
cixt) = ——exp —™— o (2.7}
2~/ Dt 4dt
o) c AR AYHENIY (atom.m™)

= a A d’ ﬂ‘ v 5 dﬂl Aﬂ'
Q A8 MUIUBZAANTLARAUT HAUNLANIN (atoms)
D Aa Arpslunisunsvda (Diffusion Coefficient) (m°.s™)
t AR 1981 (s)

= nf 1 s‘!’ =
X AD TEUSNNAWNAINAUND (M)

dﬂi Y i k74 T T | ¥ ) % kT A ﬁ'
newn 2 n’ummﬂ‘v]m'mwu‘uummm'lun;mﬂmﬂmmﬁ‘n'lummLmumuwﬂw

18 azldannng
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e erf z MUIE0N error function %92 error integral of Gauss
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AN 2.2 WaAgAN error furction [2]

z exiiz) z erf{z) z erflz}
i o (5% {15633 i3 111340
0.0 AOAR2 (L21] {638 14 [3.9583
.05 G.0564 1) .64 L5 RS
0.1 0.8125 [ R} 1678 16 BT
.15 .¥6Rd w15 L2 Lt BA238
0.2 Ehryes BAB 142 LB BARH
.25 0.2163 85 i T1of 1.b (528
0.3% 0.3884 (00 G an OaB53
0.35 (3w 11 (8208 22 BAGR1
0.44 O.4284 14 L84ed 24 (6043
045 04155 Ll L2402 6 4208
.54 0.5205 | 3] 0103 28 bAgHg
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224 HAABIRUUNNTINADA Diffusion Coefficierit

A1 Diffusion Coefficient azfimanududuiivanngilluldninannisaes

g
Arrhenius f4il

g
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D]

o — =

D

Aa AMWAIIUNsZA (Activation Energy) (J.mol”)

Q

- Dyexp ——

RT

e ArAsTiauia (8.314 J.mol ' K

Aa Al (K)

, An A" Diffusion Coefficient 7845511 (m”s™)
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2.3 WAlANISIARAYHD {Coating Deposition Techniques) [6]
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2.3.1 PVD (Physical Vapor Deposition)
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2.3.2 CVD (Chemical Vapor Deposition)
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2.4 NISNAFAUAIINUIGY (Hardness Test) [3,7]

]
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N9 mﬂfaum'mLnﬁqﬁu@xﬁm'mﬁ']ﬁ’tylun'\sﬁmmqﬁnﬁmwmiwzimuquzmuluéhu

TR | g o aw N -9
wasuHitaay — uude e ldiduiasgrwlunisuaniuvradniicdun

2.4.1 M5IAANNLTULTNE (Moh's scale of hardness)
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taeldunn Ae

1. Talc 6. Orthoclase
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3. Calcite 8. Topaz
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2.4.2 NMSNAFAUAMHMAIUUUFIUA (Brinell hardness test)
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2.44 NITVARAUAMNWIULUSBALIA (Rockwell hardness test)
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2.5 mMeannsaTadlans (Wear of metals) (8]
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2.5.2 msdnusauuudng (Abrasive Wear)
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body WHALNINA91 three-body

Hard, rough surface

®) Soft suface

| o
51l 2.13 usmsns@nusauLuiding [8)

wanannisanurainataueaasuuiuds Wnislduasadanunisanusan

waneatu
e nsdnusautueantiadu (Oxidation wear)
e psANUTRALULNNTARNTAY (Corrosive wear)

o nsanusadiasnnnisaiaadilo (Surface fatigue wear)
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2.5.3 MIVARBLINISANNTD

nmadauNsanuratiuazsined nsaanuuLiadnaes nnsmagavliiiannlng
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dll P = ] - 1’1 = o] 3 o ar o
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Load
i
Statlonary 5 Rotating Reciprocating pin
Pin . disk Stationary
\ ’ plate
@ (®)
Stationary Rotating washer
‘/p in Stationary washer
D =—Load \/
Rotating t Load
cylinder :
(© C))
Load
i

G .
-v-

Stationary

flat Rotating
linder
(© o =
Load | |
/Sg:;gsg:y @_— Rotating ball
< — Stationary balls
Rotating
cylinder
(@) ®)

gﬂ'?’i 2.14 UAAIKLLRNABINITNAAALNITANUTBULILIFNG 4 [6]
a) WLUINALUATUUIU (Pin-on-disk)
b) uuuKnALRLEiuEEY (Pin-on-flat)
c) WULWINALNIBLNFINTZLAN (Pin-on-cylinder)
d) Lu.lmaLmqui:’mgummmquﬁﬂﬁwﬁq (Thrust washers)
e) LLuuu:gmﬂmmlun?:m}n (Pin-into-bushing)
f) LLUULLﬁﬁm%‘ﬂuﬁ'ﬂgﬁmﬂum‘qn‘a‘z‘u'ﬂn (Rectangular flats on a rotating
cylinder)
g) wuuvaangzuen 2 wivdngianialadiu (Crossed cylinders)

h) wuuldgnues 4gn (Four-ball)



