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Surface source mechanism

Interface source mechanism Creep mechanism

Driving force Stress in the bonding

Difference in void

Stress gradient in the Stress in the bonding

interface surface curvature bonding interface interface
. . When dg>e, I=e; When dg<e.
Action distance e d, e, I=e; BSE e—dp
l:dg
Start condition o'>0, ry#E Vo #0 o=0
Stop condition og'=0 Fy=Ty Vo=0 o=0

Bonding temperature,
pressure and surface
roughness

Relevant process
parameter

Bonding temperature,
pressure and surface
roughness

Bonding temperature,
time, pressure and
surface roughness

Bonding temperature, time
and surface roughness
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Calculation of h12, e,
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Creep does not occur
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Calculation of h,, &,and
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2.1 SEIGAERE R Tk
SRR A AR 38.0 mm [1) Ti-6A1-4V & ¥kt
T B IR 2 FoR, MOEMRRE IR 3 R,

F2 Ti-6Al-4V A& EEEHRID> (Wt%)

in the whole
process

BENV A Ti-6A1-4V S H L& 8 frox, 1%

FH A5 54 A2 ool 2D B 2 IR ICAE ookH R BAH 2 1

X H Image-Pro Plus B4 7 BT #5414 F ik e v 0 #5307 2

s aHIPF R SR RST 20 10.2 pm.
WREER ST @38 mmx22 mm, ¥ HOE LR

Ti Al A" Fe C N (0] H
Bal 6.5 4.25 0.04 0.02 0.015 0.16 0.0018
K3 Ti-6A14V E&HRRUEHE

Parameter Symbol Unit o-Ti STi
Atomic volume Q 107% m? 1.76 1.81
Burgers vector b 10" m 2.95 2.86
Melting point Tm K 1933 1933
Shear modulus at 300 K G 10" Pa 436 2.05
Surface energy 14 Jm™ 1.7 1.7
Temperature coefficient of shear modulus (T/G)(AG/AT) — -1.2 -0.5
Yield strength at 300 K o, 10° Pa — —
Volume diffusion coefficient (pre-exponential) Dov 107 m*s™ 8.6x107 1.9
Volume diffusion activation energy Oy 10° J mol™ 150 153
Grain boundary diffusion coefficient (pre-exponential) Dogds 107" m’s™ 3.6 0.54
Grain boundary diffusion activation energy O 10° J mol™ 97 153
Surface diffusion coefficient (pre-exponential) Dos 10 m?s™ 5 5
Surface diffusion activation energy Os 10* J mol™ 89 89
Surface diffusion layer thickness 5% 10" m 1 1
Creep constant A — 7.7x10* 1x10°
Creep coefficient (pre-exponential) Doer 107 m?s™ 8.6x107 1.9
Creep activation energy QOur 10° J mol™ 150 153
Creep exponent n — 4.3 4.3

a) Ti-6AI-4V &4 EIRN ) o, =884-0.92(T -273), 773 K<T<1223 K; KB HFRE D, =D,y exp(-Q, /RT), A HARL Dy=
Dop exp(—Qg/RT), KIfIH HFREL Dy = Dyg exp(-Qg/RT), #HAZZ AL A = AD_, exp(-Q,,/RT)Gb /KT, R K< AA% $1(8.314 J/(mol K)), &=2b.
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