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Qu, Guo, Escano, Nabba, Hojjatzadeh, Young, Chen: Controlling process instability for defect lean metal
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Internal pressure of

Durability 1.5MPa at 150°C
Vibration resistance 40G at 150°C
ERFEIA .
Inner capacity 200cc
Structure Quantity of port 5
Quantity of mounting arm 3
Outlet Sensor port

THL4>22€T

3abanRIL MiFE
2014-T6

Mounting arm A

Inlet

Mounting arm C

Arm base

Vessel part

Drain

Mounting arm B

SR — RS
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Lightweight
~ A . . . U e ~ 1000 +
i 1000 | imm Defect O )
= Suithble for pressure vessel < size £ it sl
: Yield before failure => Leakage r\ .
£ 100 3 | @ = & 100
& 7 _100pm s
- iV 3 Scalmalloy
4 4
g 10 N y
v Industrial polymer g
.E 5 = Industrial polymer
o o
3 =
8 RSO S 2 | T T—— = 1
5 1 -~ Not suitable for pressure vessel v
5 "~ Failure from an ihitial defect 3
© before yield => Burst g
S i | F .
“ 01 o L 0.1 >
# L 10 100 1000

[y

10

Scalmalloy

AIMg4.55c0.7Zr0.3
Density: 2.67g/cm3

100 1000
Yield strength oy (MPa)

Tensile strength, 0.2% proof stress, Fatigue limit[MPa]

0 100 200 300 400 500 600
Ul ——
— .
- Scalmallox'*
90° )
T
_____________________________________________
g e mTS
— :
AlISi10Mg PS
0 e ————————, sl
I _ (built with EOSINT M280) | e EL
0 5 10 15 20 25 30

Elongation[%]

https://toyal-europe.com/en/product/scalmalloy-2/

Specific yield strength oy /p (MPa/(Mg/m3))
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LUMEX-Avance25 (#iittRE{EFR) d,0:28.6um, ds:43.4pm, dg:65.0um

268 R ' Stacking direction
| > "
® .

. 267 | 0e®’eo RIEIEBHENRL
5 °®
kon, o
S 266 Q.
Ey ®
A 265 | Optimized parameters

o Laser power : 340W

Laser scanning speed : 900mm/sec
2 64 . . . . Hatch spacing : 0.1mm
Y 40 60 30 100 120 Layer thickness : 0.04mm

Volumetric energy density : 94.4J/mm3

Volumetric energy density, £, / J+mm™

sH-TI4 4% 7o'\
EA%325Cx4hr > ZESD page 37
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R T=)IEFRERS : Sim 1-3um
AT =)VPIEP : #HIRER 2-20pum

kY]

- AlSctrE#n (%95nm)
- Fe-MnXtr¥n

. Mg-Si% (Mg,SiZ)
MgIFAIR MR (LB
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wim 150°C

600 20 400 50

© mTensile strength @Yield strength Elongation © m Tensile strength  mYield strength Elongation
o o
350
= 500 | =
=) { 15 £ 300
® 400 | - ® <
b= % < £ 250 =
1_3 § 3 §
[} o =
s 300 f 1 105 < 200 =
& £ = 2
I o 150 o
® 200 w 3 i
» 15 » 100
2 2
@ 100 2 5
2 -
; % % ’ 5 |
Al-Mg-Sc alloy Wrought A2024-T6 alloy Al-Mg-Sc alloy Wrought A2024-T6 alloy
150°C 18.08
200 ' . 1| g
® Vertical  ©45° !
& | P
<o
< e \\ \ L = - o
g 130 ‘\ N 2 % 6.25 = . . 7\k >7 N
£ Qo | as ? )2
N Y '
o N\ \\ o7
w0 | — e e ° o
= o q »
% .‘3 \\ b N‘ - '
o 2 % Q! = : ——
7 5 e, SIRERR |
ﬁ 30 2 e —_— Tensile test coupon Tensile test coupon Fatigue test coupon
W _8 at ambient temperature at 150°C at 150°C
© 45"
Vertita 45° % Arrow : No failure 5l gﬁiﬂﬁﬁﬁ :FEEWEitEﬁH'
. . SEHRIN T SN EHRIN T
1.E+04 1.E+05 1.E+06 1.E+07 1.E+08

Number of cycles to failure, Nf page 39
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Material Young's modulus 64.4GPa
Characteristic Poisson's ratio 0.33
Mounting arm A Completely fixed
Boun?a Y Mounting arm B Fixed along Y and Z axis
condition
Mounting arm C Fixed along X and Z axis
Internal pressure 1.5MPa
Load
Vibrational acceleration 40G along Z axis

FEMfZR§ER (S—FAISH)

B : 150°CTomH%E L EBER

nﬂu'l-o)ﬁn

@YAMAHA

7Rev=yourHearr:

Mises stress
(MPa)
+1.394e+03
+2.490e+02
+2.283e+02
+2.07 Sa402
+1.868e+02
+1.660e+02
+1.453=+4+02
g +1.245e+02
- +1.038e+02
+2,300e+01
+6,225e4+01
+4, 150e+01
+2.075e+01
+0.000e+00

AR{&SEB t0.5mm
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EAETAZR =
e (MPa)

+2.490e+02
+2.283e+02
+2.075e+02
+1.868e+02
+1.660e+02
+1.453e+02
+1.245e+02
+1.038e+02
+8.300e+01
+6.225e+01
+4.150e+01
+2.075e+01
+0.000e+00

J4Lyh NERE

@ o : Material tensile strength @150°C
T® o, : Material yield strength @150°¢
300 4@ o, : Material fatigue strength @15p°C

Maximum
Principal stress
(MPa)

+2.490e+02
+2.075e+02
+1.660e+02
+1.245e+02
+8.300e+01
+4,150e+01
+0.000e+00
-4,150e+01
-8.300e+01
-1.245e+02
-1.660e+02
-2.075e+02
-2.490e+02

Stress amplitude, o,/ MPa

-400  -300 -200 -100 0 100 200 300 400
Mean Stress, o,, / MPa
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Support structure __ With support structure | Without support structure
i d Melt pool Laser

-
»

ot

Powder bed Part sinking

Support (Deformation, collapse)

-

EfFAFDOEE{LCKD
hZEZEBCeiling&B N DY R— ML A{EZERK

Solidified part

Stacking direction

Building platform
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A1IWNFvYFI IR FEm

PBFEREMEAI-Mg-ScitDERA
EJ/VIvIBELRE(ILEN T EED
X#RCTT RPiatR LU

150°C, 1.5MPadiEsiRzIV7
(FREPEVVEREL)

BEE110g (EKLE63%#EE(L)

Oil hydraulic pump

Furnace

Pressure
Sensor

Hydraulic jack

| I

Intensifier Max. +0.14mm

1.5MPa@150°C x 4hr
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+0.5mm
+0.4
+0.3

- +0.2
~[ +0.1

-0.1
=Q.2
-0.3
-0.4

-0.5 page 43
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ahontd RETAZT RIS AR /imiE(c & B MMERIL, #MEDILK
FAFEEF EfzmE, RERE

7I59—-N-Y mERE (2FRERLE)
AR =Y (#%aEbm) mBMREDLHEA (HH, TiEEW)
JAb (GHRE) , £EE

SEIDEREHEROEDICIIYISAFI—2ATORBEFRIBE
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Crafting the Core
Fo9mMEDILWTI—ILE AR

hEEEDBZFE—F

2024%10A3H

FEZN

#ABUT V-
EEEHtY—

FETOE MR ADMHARE

AMTHEESmEEZBIETIY#Ed
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AMERmRE & ICEIFT
RIS AT ERU A DN R Y —

-

ZXE{bICEIF T
LIRS ) AV A= k=1

AMERZRRT S EROEZ MR TR

D1 HR b ESBRATHNS -
D AM#i % BI%E U 5T NI "
Tyvay oHH- Ik SEREEEEC PIVS T MIRER - fia
EEUTFABRTEVET ———  DMGHEM# || _ BT 5 i
= — B
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