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Diagram - grafikon

Diagram:
empirikus
altalaban elegendé trendek, atfogé valtozasok bemutatasara

Grafikon:

egy (matematikai) modell all mégotte
kalibracioval pontosithato
kOvetkeztetések levonasara, becslések megtételéhez elengedhetetlen

Process variables, principal process variables (PPV)
Processing mechanisms, principal processing mechanism (PPM)




Lézeres hokezelés
(egyensuly)

PPV
nyalab teljesitmény (q) q

nyalab sugar (ry) teljesitménysiriség F = —
anyagi jellemzék Fe T
PPM fatés olvadas parologtatas

E ~10Wmm™> E ~100Wmm™> E ~10000Wmm™>

acél, cw, A=10.6pum

Lézeres hokezelés
(tranziens)

Power Wavelength
Temporal mode Raw beam diameter
Spatial mode A Polarization

Traverse rate
Process gases
Alloy addition

Depth of focus
Projected spot size

Focal plane position Initial temperature relativ SebeSSég "4
" — Transformation temperatures ’
Composition Thickness

Absorptivity Density

Thermal conductivity
Specific heat capacity
Latent heats

Thermal expansion coetficient

PPV

teljesitménysiriiség (E) 21y
flitési id6 (t~t) r=—"
anyagi jellemzdk




Az empirikus diagram 1.

105
|\
A
l{)\\
\
ST 0d K Energy —
lE \\\ density
E ~ (T mm~—2
= 10-1'~ 3 J )
b3 - N —
e s
g
=]
R R N
z 10 .
=3 b
~
b
A
Y
G A
Metals S N
and alloys b ~
| e on I ! N | N
10-3 10—4 10—3 10—2 10—} 1 10 102
Interaction time (s)
<€ >

csoportok -> a PPV “jok”

atfedések

Az empirikus diagram 2.

Mire jo7?
— fizikai tartalom
— megkulonbozteti az egyes folyamatokat
— ravilagit az energiaslriség szerepére
Mire nem j0?
— nem teszi lehetdveé a becslést
— anyagspecifikus

— vajon talalhatnank az energiastriségnel jobb
PPVt?
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Analitikus homeérsékleteloszlasok

(feliileti forras)

Table E2.1 Analytical equations for the temperature fields around a surface energy source

Type Shape Energy Equation Eqn no. Source
distribution
at\ ' z2
: ; 29| \7) P \a
Stationary Area Ap Uniform T0z5) — To= = - - E2.1 (Carslaw and Jaeger, 1959)
B
——erfe——
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1/2
Two0n — To= Ai @) E2.2 (Carslaw and Jaeger, 1959)
B Mp \
. . ; . 2Aq 12
Stationary Circular Uniform Two00—To= i (at) E2.3 (Bass, 1983a)
7 B
A
e T E2.4 (Bass, 1983b)
o AT 2
A resinh™! 2
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2 hryry +1y sinh~1 =
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Stationary Square Uniform T(0,00,00) — To = sighi (g = E2.6 (Carslaw and Jaeger, 1959)
TTATR TTATE
i i i Ag E Ready, 1971
Stationary Circular Gaussian Txya) — To = D@ et 2.7 (Ready, )
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P 4a \ t t+to

(Contd)




Table E2.1

Type Energy Equation Eqgn no. Source
distribution
Aq | [ 4at\'?
T(0,00,) — To=—77—tan™ (—) E2.8 (Ready, 1971)
32\ rlz3
12 4 A
Thga=d 0 8661 E2.9 (Ready, 1971)
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Aq r*
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vt at and Easterling, 1982)
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7 0
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Analytical equations for the temperature field around a through-thickness energy source

VL4

Analitikus h
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(Klemens, 1976)
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Allé nyalab, homogén Ki
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Karakterisztikus homérsékletek:

A modellezés eredménye
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-I-pénrolgéns= 3100K
Ttelszini forras= 1800K
Tausztenit képz. = 996K
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még mindig anyagspecifikus!
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