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T 15 WA = 288 xSk, Alloy 3 WA 62 Alloy 29 499 divlate] Hol A Zeel Axlg 54
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%49 % 5E B dye HAydo) 2 dFug FEFFY (15 & as-cast)S A vER Aolth
# 4
Alloy code Cooling rate Properties (T5, aging at 1550C, 8h)
(K/s) UTS (MPa) | YS (MPa) EL(%) | EC (%IACS) | TC (W/mK)
2.2 19514 1271 3.010.3 38.610.2 175.11£0.3
Alloy 1 6.9 199111 13141 3.611.2 37.210.2 177.410.2
16 20315 113115 6.61£3.8 37.810.1 175.11£0.4
40 not available 40.0+£0.2 | 168.410.5
2.2 17314 117£2 1.81£0.3 37.110.6 171.5%£1.2
6.9 17416 11411 2.4%0.7 36.410.6 172.410.8
Alloy 2 16 177120 10917 3.312.5 37.210.3 170.0£0.9
40 not available 38.7+0.5 185.612.0
2.2 19612 1201 3.810.4 38.210.3 173.1£1.4
6.9 20314 12313 5.1x1.0 37.1£0.5 171.31£0.9
Alloy3 16 2014 109+7 6.5+2.4 37.51+0.3 169.5+1.4
40 38.740.6 | 190.4%1.2
2.2 20316 1304 3.4%0.5 36.6£0.2 174.91£2.0
Alloy 4 6.9 199+10 125+3 4.012.2 36.0+0.2 169.71£1.8
16 18815 99114 5.0£1.6 36.410.2 174.9+1.8
40 not available 37.6x0.3 174.0£1.9
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149115
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Cooling rate
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6.9
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6.9
16
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6.9
16
6.9
16
6.9
16
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Alloy 8
Alloy 9

2332 100 MPati#] 140 MPa <<

[0095]
[0096]

o
o)
o
el

GRS

AS

=

A

s

-

X
=

2y

=y
il

Fol A4 st

o

100 WA 120 MPa 4329

R 2.2 WA 16 K/s W7
v A s})el <]

L

L

o

ol A

=

7HATE, UST A 2] A€

]

3

It 300%7}2] =7}

=

o=

al

O 7 A356.2+0.4Fe TFES £EA Y

3917

[<)

=
-

T+

o
gl

=

=

Sl TRE700TC =7 djv] AX&-o] 2% A 6%714
130 MPa

[0097]

wjr

10,

A

e Al el A8k

[e=]
=

17HA] 2 TH

gl

=

3} n}

T
h=

A

[0099]

A

7EN 2 % Alloy 4 18]a Alloy 5

=
o

o, YZ&E57} 40 K/s7HA

Zkol 190 W/mKell =esls o=

)
ox

=
o
0

o
el
w

)

N
No

7
Nlo

7FE e Alloy 2 thH]

e

g
_

M

<

3|

o= 714

ot

ko)
o] A 800Ceo]de] 2%oA thermal-rateel <

M ST Aom ddEn.

e AN

H] 7
- 16 -

L

L

J

.

2l

== &
A el 7]

A9
ax

&

A |
2]

oAl Alg

40 K/s¢] 45t
a1 B

<
T

=

.

=

sut o

1

=

=

7} 7+ i

i

o, webA 15 A3y

a4

g
a

[0100]

[0101]



o=

|

10-2023-0055974

5

=

=

H

e
[=)

2& (1.1% — 0.7%)°]

=i}
=

—AlgFeMggSig/éL?J
B-AlFeSiZe] =7
| =7](46.5m — 10.3xm)

1

3
T

=

o]

]

S =

]

olal, & 30

3L

SEEE

[0102]
[0103]

o7
o
el

[0104]

o
A
L

o] =71

o =7]

o=

al

xal

=z

7} 2.2 K/sell

Alloy 2 th¥] Alloy 4 % Alloy 5 ZgdoA IA 7

Alloy 2 ©H], Alloy 4 1¥]aL Alloy 3 && Alloy 5

A

L

A 7 A JeER e, 6.9 K/s o] S7FA1719 Alloy 3, Alloy 4, Alloy 5 2% H| A3}t

[0105]

Wz w7t 16 K/secl Z7oA

I
[aN]

A VA

i

k)
o

spA o] o)
QAR 16 K/sQ) A5, @AEol oF 2006 F7hekE EAl

o

O

x5k,

2

= 32& %

31 ¥
(Alloy 8).
AT

sy
il

[0106]

o
0
o

el

oA 2}

ale

o
o

=
AL

/}3]-

M ErmTh 300C ]

Alloy 99 73-5-ll A

A
L

3

o

=

=

EEE
4 FAEDIE A e

, 1100C ol A

o %

[0107]

{n

< (superheating) Al71= 79 w1y

ol
o)
o

rvie)

S
Ho

|
o)

[y

el

sl 7

&%) ol

(9]

ozel

N

T 24

A1-Si

Al

Bal.
Bal.
Bal.
Bal.
Bal.
Bal.
Bal.
Bal.
Bal.
Bal.

Ti
0.15
0.12
0.13
0.011
0.098

Sr
0.01
0.009 | 0.096
0.01
0.01

Mn
0.62

0.52 | 0.62 | 0.003
0.53 | 0.64 | 0.002
0.50 | 0.60 | 0.002

Fe
0.1
0.47
0.45
0.46
0.53
0.45
0.39

Mg
0.31
0.30
0.25
0.31
0.39
0.37
0.38
0.38
0.40
0.41

Si
10.04
10.46
10.56
10.46
9.93
9.85
11.10
11.24
11.16
-17 -

10.10

H| 12
A365 (base alloy)

A365+0.4Fe
Alloy11 with TR @800°C
Alloy11 with TR @900°C

Mn-free A365
Alloy14 with TR1@800°C
Alloy14 with TR1@900°C

Mn-free A365+Sr,Ti

Alloy 17 with TR @800°C
Alloy 17 with UST@800°C

Alloy 10
Alloy 11
Alloy 12
Alloy 13
Alloy 14
Alloy 15
Alloy 16
Alloy 17
Alloy 18
Alloy 19
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13T}, Thermal Rate

ol
Al
Bal.
Bal.
Bal.

°
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=
Zr
0.12
0.12
0.1

Sr
0.016
0.015

0.02

Mn

Fe
0.27
0.28
0.28

x 7
Mg
0.36
0.33
0.36
3o
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=

=

Cu

Si
1.1
11.2
11.4

H| 31
Base alloy
Alloy 20 with
UST @800C
Alloy 20 with
TR @800C
&4 (Thermal Rate(TR), Ultrasonic treatment (UST))S A A
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Alloy 22
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Projection (Liquid), 1 atm
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Fe content (wt.%)
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Si content (wt.%)
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80 @ 40 25
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oplate-like © plate-like + chinese script @ chinese script

1200
1100 - ™ e o o |A9
o 1 |
5 1000- |
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— i o) | 1 A3
800 t e 8 = |
1 u] O o O A8
700 - o o) o} O o A2
600 A|—7IS|—9.CIS5IMQ'-'I-I0.4—'0.6'Fel N -
0.1 1 10 100
Cooling rate (K/sec)
Zr5p
© plate-like + chinese script @ chinese script
850
(&) ®
£ 8004 oo * o e ]
o 0o ® ® L4 °
=
<
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e
S 750
Cooling rate: ~ 10K/s
700 T —

0 20 40 60 80 100 120
Holding time (mim)
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Cooling rate: 0.8K/s

T T 1 T T 7/ T

T
0 20 40 160
Time (min)

T
180
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Voxel:0.063 x 0.063 x 0.167 pym?
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Ultimate tensile strength (MPa)

Yield strength (MPa)

] UTS-T5 (2.2 K/s)

{ A356.2

A356.2+0.4Fe

A

)

b

__ |
/

Alloy1 Aloy2 Aloy3 Aloy4 Aloy5 Alloy 6

YS-T5 (2.2K/s)

Alloy 1 Alloy2 Alloy3 Alloy4 Alloy5 Alloy6
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Elongation (%)

Thermal conductivity (W/mK)

200

190

180

170

160

150

140

130

120

[ ]EL-T5 (2.2 K/s)

ma

Alloy 1 Alloy2 Alloy3 Alloy4 Alloy5 Alloy6

TC-T5 (2.2 K/s)

B3

Alloy 1 Alloy2 Alloy 3 Alloy4 Alloy5 Alloy6
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EH]19
230
P77 UTS-T5 (6.9 K/s)
220+ A356.2+0.4Fe

1 A356.2 P A
21090 T -

2004/

7
Wz %

Aloy1 Alloy2 Aloy3 Aloyd Alloy5 Alloy 6

Ultimate tensile strength (MPa)
©
<.

S-T5 (6.9 K/s)

Yield strength (MPa)

Alloy 1 Alloy2 Alloy3 Alloy4 Alloy5 Alloy6
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T T T T T
Alloy 1 Alloy2 Alloy3 Alloy4 Alloy5 Alloy6

Elongation (%)
[82]

] TC-T5 (6.9 K/s)

4
£H

Thermal conductivity (W/mK)

Alloy1 Alloy2 Aloy3 Aloy4 Aloy5 Alloy 6
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180-: 1 Y
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160—- /
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Alloy1 Alloy2 Alloy3 Alloy4 Alloy5 Alloy 6

Ultimate tensile strength (MPa)

150
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140+

130+

120+

110—— T

Yield strength (MPa)

100+

90 +

80

70 -
Alloy 1 Alloy 2 Alloy 3 Alloy4 Alloy5 Alloy 6
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EL-T5 (16 K/s)

Elongation (%)
()]

Alloy1 Aloy2 Alloy3 Alloy4d Aloy5 Alloy 6

| TC-T5 (16 K/s)

Thermal conductivity (W/mK)

Alloy 1 Alloy 2 Alloy3 Alloy4 Alloy5 Alloy6
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= 1804 K
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T 1704 140 3
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(& . o
2 160 =
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Y 136
140 -
1 10

Cooling rate (K/sec)

7] TC-T5 (40 K/s)

T
-

Thermal conductivity (W/mK)

Alloy 1 Alloy 2 Alloy 3 Alloy 4 Alloy5 Alloy 6
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807 T —[— Alloy2
70.] —O— Alloy3
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